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ABSTRACT 
Psychological Responses and Treatment among Mothers in the Neonatal Intensive Care 
Unit: The Impact of Attachment, Attitudes, Social Support, and Health Behaviors 
Alexa Bonacquisti, M.S. 
Pamela A. Geller, Ph.D. 
 
 
 
 
 
Perinatal psychiatric disorders are a leading cause of maternal morbidity and 
mortality, with significant adverse consequences for mothers and infants, including 
negative effects on maternal health and well-being, maternal-infant interactions and 
attachment, and infant and child development. Accumulating evidence suggests that 
stressful reproductive events, such as adverse birth outcomes resulting in admission to a 
neonatal intensive care unit (NICU), may trigger the onset of or exacerbate pre-existing 
psychiatric symptoms. Currently, in the United States, approximately 10-15% of infants 
born each year are treated in a NICU, and mothers of NICU infants have been found to 
have high levels of distress when compared to other postpartum mothers. Maternal-infant 
attachment, maternal attitudes and adjustment, perceived social support, and health-
promoting behaviors have been shown to predict postpartum depressive and anxiety 
symptoms, but these constructs have not been well documented in mothers with NICU 
infants. Additionally, many mothers of NICU infants do not pursue mental health 
treatment, even when it is indicated, and it remains unclear what barriers or facilitators to 
engagement in mental health care exist for mothers during this time.  
The current study examined the relationships between depression, anxiety, 
maternal-infant attachment and attitudes, perceived social support, and health-promoting 
behaviors in mothers of NICU infants. Additionally, the current study assessed the 
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attitudes of NICU mothers toward psychological treatment, and explored which of these 
variables may be associated with barriers or facilitators to engagement in mental health 
treatment during the postpartum period. One hundred twenty-seven women were 
recruited from their infants’ NICU bedside at three hospitals in the Philadelphia area and 
completed self-report measures at enrollment and 8-12 weeks later. Findings revealed 
that depressive, anxiety, and stress symptoms were negatively correlated with maternal-
infant attachment, maternal attitudes and adjustment, perceived social support, and 
health-promoting behaviors, while depressive, anxiety, and stress symptoms were 
positively correlated. Results indicated a significant decrease in depressive and anxiety 
symptoms from initial assessment to follow-up. Moreover, depressive symptoms during 
NICU admission significantly predicted depressive symptoms at follow-up. Barriers to 
psychological treatment and attitudes towards treatment were negatively correlated, such 
that as favorable attitudes towards psychological treatment increased, perceived barriers 
to treatment decreased. Implications for future research and clinical applications, such as 
identifying specific targets for intervention within the NICU environment, are discussed.  
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1. BACKGROUND AND LITERATURE REVIEW 
1.1 Perinatal Psychiatric Symptoms and Adverse Reproductive Events 
Perinatal psychiatric disorders are a leading cause of maternal morbidity and 
mortality, constituting a major public health concern with significant adverse effects for 
women and their families (Oates, 2003; World Health Organization [WHO], 2008). The 
perinatal period specifically refers to the final trimester of pregnancy and up to four 
weeks after delivery; however, common clinical and research conventions use the term 
‘perinatal’ to more broadly refer to the period from pregnancy up to one year following 
delivery (O’Hara, 2009). Despite common perceptions of the perinatal period as a time of 
joy and well being, reproductive events are not necessarily protective against psychiatric 
symptoms, as mental health issues may emerge or worsen in the context of reproductive 
functioning (Ross & McLean, 2006; Vesga-Lopez et al., 2008). As such, reproductive 
events are associated with substantial hormonal, psychosocial, and quality-of-life 
changes, and some women may be more vulnerable biologically or psychologically to 
negative mental health outcomes in the perinatal period (Barrett & Fleming, 2011; Bloch 
et al., 2000; Gale & Harlow, 2003; Glover, 2011; Novick & Flynn, 2013). Untreated 
perinatal psychiatric symptoms have significant consequences for mothers and infants, 
including negative effects on pregnancy health, fetal development, birth outcomes, 
postnatal health, maternal-infant attachment, and infant and child development (Berle et 
al., 2005; Littleton, Brietkopf & Berenson, 2007).  
Many women experience a wide range of symptoms in the context of reproductive 
functioning (Novick & Flynn, 2013), with mood and anxiety disorders among the most 
common perinatal mental health outcomes (Gaynes et al., 2005; Ross & McLean, 2006). 
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In particular, postpartum depression occurs in approximately 10–20% of women, with 
onset usually within two weeks of delivery (Austin et al., 2010; O’Hara & Swain, 1996; 
Gavin et al., 2005). Moreover, recent evidence demonstrates the debilitating effects of 
postpartum anxiety symptoms and the co-occurrence of anxiety and depressive symptoms 
in as many as 40-60% of new mothers  (Ross & McLean, 2006; Abramowitz et al., 
2010), conferring significant risk for disruptions in maternal-infant attachment and 
bonding (e.g., maternal disengagement and limited responsiveness to infant; Moses-
Kolko & Roth, 2004; Mounts, 2009; O’Hara, 2009). Therefore, untreated postpartum 
depression and anxiety pose a significant burden for mothers in terms of quality of life, 
well-being, safety, and overall health, and in many cases prevent optimal infant and child 
development (Lancaster et al., 2010).  
Though perinatal psychiatric symptoms often occur in the context of “normal” 
reproductive functioning, accumulating evidence suggests that stressful reproductive 
events may trigger the onset of or exacerbate pre-existing psychiatric symptoms (Stanton 
et al., 2002; Geller, 2004; Prince & Domar, 2013; Geller, Nelson & Eichenbaum, 2013). 
These adverse reproductive events include pregnancy loss (e.g., miscarriage, stillbirth), 
infertility, traumatic birth, neonatal intensive care unit (NICU) admission, and neonatal 
death. Additional research is needed to better understand the effects of stressful 
reproductive events on women’s psychological functioning. In particular, maternal 
psychological responses in the context of an infant requiring acute medical care after 
birth (i.e., NICU) remain understudied.  
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1.2 The Neonatal Intensive Care Unit 
It is estimated that 10-15% of infants born annually in the United States are 
admitted to a NICU shortly after birth (March of Dimes Perinatal Data Center, 2011; 
Osterman, Martin, Mathews, & Hamilton, 2011; Schwartz, Kellogg, & Muri, 2000), with 
NICU admission rates on the rise since 2007 (Harrison & Goodman, 2015).  NICUs are 
specialized intensive care units staffed and equipped to provide specialized medical care 
for congenitally ill, low birth weight, or premature newborn infants. The most common 
neonatal condition resulting in NICU admission is preterm birth, which is defined as 
delivery occurring at less than 37 weeks completed gestation. Preterm birth is 
problematic in that it confers risk for other medical conditions stemming from inadequate 
organ system development. Other conditions requiring NICU admission include 
respiratory distress syndrome, newborn septicemia, neonatal hypoglycemia, transient 
tachypnea, or other medical or surgical conditions (Committee on Fetus and Newborn, 
2012; March of Dimes Perinatal Data Center, 2011).  
In 2012, the most recent year for which epidemiological data are available, there 
were 77.9 NICU admissions per every 1,000 live births in the U.S. This is a 23% increase 
from 2007 when controlling for patient characteristics (Harrison & Goodman, 2015). 
According to a 2008 report from the National Center for Health Statistics, NICU 
admission occurs more frequently in infants of older mothers (i.e., age 40 and over), and 
among infants whose mothers identify as Black or African American. Based on reports 
from 27 U.S. states, Black infants are approximately 40 percent more likely than White 
infants and 60 percent more likely than Hispanic infants to be admitted to a NICU 
(Osterman et al., 2011). It is estimated that 85% of NICU admissions are singleton births, 
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while 15% are multiples (March of Dimes Perinatal Data Center, 2011). The average 
length of stay in a NICU admission is approximately two weeks; in one study, the length 
of stay ranged from as little as 5 days to as many as 6 weeks (March of Dimes Perinatal 
Data Center, 2011), while others have reported NICU admissions lasting upwards of 141 
days (Stoll et al., 2010). The length of stay corresponds to the infants’ health status and 
completed weeks gestation at delivery, with infants born at less than 32 weeks 
experiencing the most serious complications and requiring more long-term care.  
While advances in medical care and technology have permitted the survival of 
many infants admitted to the NICU, a proportion of infants do not survive. In the United 
States, it is estimated that the neonatal mortality rate in 2015, defined as death occurring 
after birth but before 28 days of age, was four deaths per every 1,000 births (UN 
Interagency Group for Child Mortality Estimation, 2016). Neonatal death rates among 
infants in the NICU remain difficult to estimate, as they vary widely across institutions 
and depend upon a number of factors including gestational age at birth, clinical 
comorbidities, and prior obstetric issues. Many research studies focus on neonatal death 
in general, not confined specifically to those infants in the NICU; however, it is likely 
that these groups share significant overlap. Among the research that has been conducted, 
several studies assessing neonatal death in infants have found a range of survival rates 
(Lee et al., 2010; Schuit et al., 2012; Stoll et al., 2010). In one study of very low birth 
weight infants (defined as a birth weight of 401 to 1500 grams), the average survival rate 
was 72% among infants born at 22 to 28 weeks completed gestation, with rate of survival 
to discharge increasing commensurate with gestational age at delivery (Stoll et al., 2010).  
Other studies, one with a U.S. sample and another with a Netherlands sample, found 
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survival rates ranging from 66% to 83% prior to discharge (Lee et al., 2010; Schuit et al., 
2012). Among twins and multiples, survival rates are similar to those of singletons when 
matched for gestational age (Ballabh et al., 2003).     
Over the past several decades, neonatal critical care has witnessed significant 
gains in both the availability of services and the sophistication of medical techniques, 
demonstrating a significant improvement in the outcomes of infants (Committee on Fetus 
and Newborn, 2012). However, NICUs vary in terms of their provision of neonatal 
special care services. According to the American Academy of Pediatrics’ Committee on 
Fetus and Newborn (2012), NICU levels that describe functional capabilities of each 
facility are designated to ensure appropriate and adequate care given newborns’ unique 
needs. Level I facilities are considered basic well newborn nurseries that can perform 
neonatal resuscitation and provide postnatal care for healthy newborn infants. Level II 
facilities offer specialty care for stable or moderately ill infants who are born less than 32 
weeks’ gestation, who are less than 1500 grams at birth, or who have medical or surgical 
conditions requiring advanced care beyond well newborn nurseries. These NICUs are 
defined as Level IIA if they do not provide mechanical ventilation and Level IIB if they 
are capable of providing mechanical ventilation or continuous positive airway pressure. 
Level III facilities provide continuous life support and subspecialty care for high-risk 
infants and those with critical illness requiring complex treatment or surgical procedures. 
In addition, infants born at less than 32 weeks gestation or at less than 1500 grams should 
be treated in Level III facilities as standard practice. Level IV facilities offer the highest 
level of care, including all aspects provided by Level III facilities as well as 
extracorporeal membrane oxygenation (ECMO) and performing cardiopulmonary bypass 
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(Committee on Fetus and Newborn, 2012). Level IV facilities provide care for the most 
complex and critically ill infants, and have pediatric medical and surgical consultants 
available 24 hours a day. The varying degrees and descriptions of these levels indicate 
the type and severity of infant-related conditions commonly seen in NICUs.  
1.3 Parental Responses to NICU Admission 
 With approximately one in ten infants born each year treated in a NICU, parenting 
in this setting is a relatively common experience that can produce tremendous 
psychological distress for many individuals. Parents with a child1 in the NICU must 
simultaneously navigate multiple medical systems and continue to manage their existing 
family and occupational responsibilities, while also confronting the emotional challenges 
germane to the experience of having an acutely ill child. In addition, parents must grapple 
with redefining their parental identity, limitations on holding or feeding their infant, and 
even cope with the possibility of neonatal death. Moreover, many parents whose infants 
are admitted to the NICU are unprepared for the experience, forced to confront a drastic 
change in expectations during an already vulnerable time. Unexpectedly, parents must 
adapt to the sudden altering of plans they had made and the loss of experiences they had 
hoped for so deeply (Hummel, 2003; Obeidat, Bond, & Callister, 2009). While much of 
the research literature has focused on the negative sequelae of NICU admission, several 
studies have examined the role of posttraumatic growth as an outcome of the NICU 
trauma experience, demonstrating social support as an important contributor to 
posttraumatic growth following NICU admission (Barr, 2011; Boztepe, Inci & Tanhan, 
2015). 
                                                
1 For clarity and consistency, the singular terms “child” and “infant” will be used throughout the 
manuscript to refer to both singleton births and multiple births (instead of child(ren) and infant(s)). 
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 The experience of parenting an infant in the NICU has been described as an 
“emotional rollercoaster” due to the emotional highs and lows stemming from frequent 
changes in infants’ health status; often this has been described as vacillating between 
hope and hopelessness (Hummel, 2003; Obeidat et al., 2009). Parents of infants in the 
NICU can experience a wide range of emotions, including sadness, anger, fear, anxiety, 
guilt, helplessness, and grief (Busse, Stromgren, Thorngate & Thomas, 2013; Davis & 
Stein, 2004; Hummel, 2003). They also may experience feelings of separation from their 
infant and lack of control over his/her care, which can be especially difficult for parents 
of newborns to endure (Obeidat et al., 2009). Psychological symptoms common among 
parents of NICU infants include depression, anxiety, acute stress, and posttraumatic stress 
(Davis & Stein, 2004; Hummel, 2003; Lefkowitz, Baxt, & Evans, 2010; Shaw et al., 
2006). Parents also report significant levels of general stress associated with violated 
expectations, fears for the infant’s survival, changes in parental roles, physical separation 
from their infant, the NICU environment, and invasive medical procedures (Davis, 
Edwards, Mohay, & Wollin, 2003; Obeidat et al., 2009).   
1.3.1 Mothers as a Vulnerable Population 
 While both parents are undeniably affected by the NICU experience, research has 
shown that mothers and fathers respond in unique ways to the subjective stress of their 
child’s hospitalization (Fegran, Helseth, & Fagermoen, 2008; Shields-Poë & Pinelli, 
1997). Mothers in particular may be more likely to experience acute psychological 
distress in the postpartum period as compared to fathers (Carter, Mulder, & Darlow, 
2007; Davis et al., 2003), and have been found to exhibit higher levels of stress when 
compared to fathers (Matricardi, Agostino, Fedeli & Montirosso, 2013). Additionally, 
8 
mothers of infants in the NICU are found to exhibit more severe levels of psychological 
distress than mothers of full-term infants (Beck, 2003; Hummel, 2003). In a recent study 
of NICU mothers, 18% were found to have acute stress disorder during their NICU 
admission, with 30% meeting criteria for posttraumatic stress disorder one month later, a 
rate that exceeds what is found among mothers of full-term infants (Shaw, Bernard, 
Storfer-Isser, Rhine & Horwitz, 2013).  
Implicated in these findings are a number of potential contributing factors. First, 
the experiences of mothers in the NICU deviate from traditional expectations of 
motherhood, leaving mothers to question their role and how to navigate this complicated 
arena. Mothers may have difficulty coping with the loss of anticipated experiences, such 
as a “normal” pregnancy and delivery and intimately sharing their newborn’s first months 
of life at home as they had planned (Davis et al., 2003). These concerns often exacerbate 
stress and impact maternal psychological functioning (Beck, 2003). Moreover, mothers 
may also exhibit feelings of helplessness and lack of knowledge regarding how to interact 
with their infants in this setting (Cusson, 2003; Melnyk, Feinstein, Moldenhouer, & 
Small, 2000; Pinelli, 2000), leaving many mothers struggling with the transition to 
motherhood, a process that is not currently well-understood (Shin & White-Traut, 2007). 
Alkozei, McMahon, and Lahav (2014) found that stress related to alterations in parental 
role was the most significant source of stress among NICU mothers.  
Second, in addition to maternal distress associated with motherhood, the NICU 
environment can compromise bonding and attachment between mother and child due to 
the physical separation, intrusive medical equipment, and the mother’s lack of 
participation in the child’s care (Korja et al., 2008; Wigert, Johansson, Berg, & 
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Hellström, 2006). Lastly, mothers may experience greater levels of psychological distress 
due to their own physical recovery from childbirth and the physical and psychological 
adjustment that inevitably occurs in the postpartum period, regardless of infant health 
status. The postpartum period is a time during which women may already be at increased 
risk for adverse psychological symptoms, such as depression and anxiety (O'Hara, 2009), 
and this vulnerability may be exacerbated by the stress of their infant’s NICU admission 
(Beck, 2003). Therefore, it remains critical to address gaps in the current literature 
surrounding maternal responses to NICU admission, including identifying and 
understanding variables that contribute to negative outcomes (Diffin, Shields, Cruise, and 
Johnston, 2013).  
1.4 Maternal Depression in the Postpartum Period 
 Depression is among the most prevalent and debilitating psychological disorders 
for women in their childbearing years, affecting approximately 7-15% of mothers in the 
postpartum period (Gavin et al., 2005; Gaynes et al., 2005; O'Hara, 2009; O'Hara & 
Swain, 1996). Research has suggested that depression may be more common in the 
postpartum period than at any other time in a woman’s life (O'Hara, 2009). This 
highlights the amalgamation of individual, interpersonal, social and cultural factors 
impacting on women’s mood and adjustment after childbirth. Depression during this time 
is especially detrimental because of the associated adverse maternal and infant outcomes, 
including interference with self-care and parenting, difficulty coping with demands of 
motherhood, and negative maternal health behaviors (Mounts, 2009; O'Hara, 2009). The 
relationship between mother and child can also be affected, with depression linked to 
maternal disengagement from their infant, limited maternal responsiveness to infants, and 
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even some evidence of long-term effects on children’s cognitive, social, and emotional 
development (Mounts, 2009; O'Hara, 2009).    
 Given women’s significant risk for mood disturbance in the postpartum period 
and the incontrovertible link between stressful life events and depressed mood, it follows 
that the stress associated with NICU admission may serve as a unique risk factor for 
depression among postpartum mothers. Previous research has suggested that women with 
infants in the NICU are at greater risk for depression as compared to mothers of full-term 
infants (Beck, 2003). Rates of postpartum depression have been found to be significantly 
higher among NICU mothers as compared to the general population, with estimates 
ranging from 28% to 70% (Meyer et al., 1995; Miles, Holditch-Davis, Burchinal, & 
Nelson, 1999; Miles, Holditch-Davis, Schwartz, & Scher, 2007). In several studies of 
mothers of infants treated in a NICU, significant depressive symptoms were reported in 
30-40% of their respective samples using validated screening measures (Davis et al., 
2003; Poehlmann, Schwichtenberg, Bolt, & Dilworth-Bart, 2009; Yurdakul et al., 2009; 
Alkozei, McMahon & Lahav, 2014; Cherry, Blucker, Thornberry, Hetherington, 
McCafferee & Gillaspy, 2016). Shelton, Meaney-Delman, Hunter & Lee (2014) found 
that 62% of NICU mothers in their sample reported elevated depressive symptoms (i.e., a 
score of >= 13 on the Edinburgh Postnatal Depression scale), and that high depressive 
symptoms were associated with greater stress and less overall well-being. This suggests 
that maternal depression in the postpartum period is of substantial concern for NICU 
mothers. Yet, more research is warranted on rates and predictors of depressive symptoms 
in this high-risk group of women.      
11 
1.5 Maternal Anxiety in the Postpartum Period 
In contrast to the abundance of literature on postpartum depression, relatively 
little work has been conducted on maternal anxiety in the postpartum period (Ross & 
McLean, 2006; Wenzel, Haugen, Jackson, & Brendle, 2005; Paul, Downs, Schaefer, 
Beiler, & Weisman, 2013), despite high rates of anxiety symptoms and disorders in 
women overall (Pigott, 2003). By virtue of the heterogeneity of anxiety disorders, the 
literature in this area is less conclusive and more limited in terms of its ability to speak to 
anxiety symptoms as a whole; however, more attention in recent years has focused on 
anxiety in the postpartum period and its association with depressive symptoms. Among 
postpartum women, generalized anxiety disorder (GAD) is among the most prevalent, 
with estimates ranging from 4.4% to 8.2% (Ross & McLean, 2006). This is noteworthy in 
that the prevalence rate for GAD in the postpartum period is higher than it is in the 
general population (one year prevalence for GAD in community samples is 3%; Ross & 
McLean, 2006). In a small sample, Wenzel, Haugen, Jackson & Robinson (2003) 
demonstrated postpartum anxiety as more prevalent than postpartum depression among 
women 8 weeks post-delivery. Obsessive compulsive disorder (OCD) is also commonly 
seen in the perinatal period; however, in the postpartum period, new onset OCD occurs 
less frequently than the exacerbation of preexisting OCD symptoms (Levine, Oandasan, 
Primeau, & Berenson, 2003; Ross & McLean, 2006; Williams & Koran, 1997). 
Additionally, 10-15% of women exhibiting postpartum anxiety symptoms also present 
with comorbid depressive symptoms (Wenzel et al., 2005), suggesting that there may be a 
bidirectional relationship between anxiety and depression during the postpartum period 
(Skouteris, Wertheim, Rallis, Milgrom, & Paxton, 2009). A recent study of 4,451 women 
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found that 18% of the sample experienced postpartum anxiety, with 35% of those women 
experiencing comorbid depressive symptoms, suggesting cumulative adverse effects on 
maternal and infant functioning in the presence of both anxiety and depressive symptoms 
(Farr, Dietz, O’Hara, Burley, & Ko, 2014).  
Anxiety symptoms have been shown to be less common in the postpartum period 
when compared to the prenatal period (Breitkopf et al., 2006), but research has 
demonstrated that rates of anxiety symptoms may increase postpartum for some women, 
particularly those with comorbid depressed mood, medical and negative social life 
events, perceived stress, and increased duration of hospital stay following delivery 
(Britton, 2008; Paul, Downs, Schaefer, Beiler, & Weisman, 2013). These factors may be 
particularly relevant for NICU mothers; a recent study demonstrated that postpartum 
anxiety symptoms were found to be higher in mothers of very low birth weight infants 
when compared to infants born at term, with significant risk factors emerging as low 
social support and increased stress during birth (Helle, Barkmann, Ehrhardt, von der 
Wense, Nestoriuc, & Bindt, 2016). In addition, for some women postpartum anxiety is 
heightened when separated from the child (van Bussel, Spitz, & Demyttenaere, 2009), 
and may manifest as increased concerns for the infant and decreased confidence in 
coping and parenting capabilities (Barnett & Parker, 1986; Reck, Noe, Gerstenlauer, & 
Stehle, 2012). These factors point to postpartum anxiety as a specific concern for NICU 
mothers due to the uncontrollable nature of their situation and the fears and worries they 
have for their infant’s health. Moreover, a recent study found that mothers who 
experienced preterm birth or other perinatal complications had the highest levels of 
postpartum anxiety (Zelkowitz & Papageorgiou, 2005). Parents of infants in the NICU 
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have demonstrated high levels of anxiety, with lower social support and lower perceived 
control being associated with increased anxiety symptoms (Doering, Moser, & Dracup, 
2000; Zelkowitz & Papageorgiou, 2005). However, much of the research in this area has 
studied anxiety conceptualized as a component of the stress response or as a correlate of 
depression (Matthey, Barnett, Howie, & Kavanagh, 2003). Future research on anxiety 
symptoms in their own right is important, particularly for postpartum mothers in the 
NICU who may be at an increased risk for anxiety following childbirth. 
1.6 Maternal-Infant Attachment and Adjustment in the Postpartum Period 
Researchers and clinicians from a variety of theoretical orientations and traditions 
across psychology have commented on the development of maternal-infant attachment, 
describing it as a circumscribed relationship between child and caregiver wherein the 
child uses the primary caregiver as a “secure base from which to explore” and also as a 
source of comfort and safety (Ainsworth, 1969; Benoit, 2004, p. 541; Waters & 
Cummings, 2000). Some evidence suggests pervasive and long-term effects on child 
development and adjustment based upon quality of maternal-infant attachment. A secure 
attachment has been shown to confer protective benefits in terms of social and emotional 
adjustment and coping in childhood and adolescence, while the other forms of attachment 
may be related to maladjustment, psychopathology, or behavioral problems in childhood 
(Benoit, 2004). 
Maternal-infant attachment occurs through a process of physical and emotional 
interactions between mother and child, beginning in the newborn period. However, 
having an infant admitted to a NICU after birth can interrupt or alter this relationship due 
to the feelings of separation, powerlessness, and exclusion that mothers in the NICU may 
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perceive, as well as actual physical separation because of the necessary medical devices 
and equipment (Kearvell & Grant, 2010; Korja et al., 2008; Roller, 2005; Wigert et al., 
2006). As a result, delayed or disrupted maternal-infant attachment is often seen in 
mother-infant dyads in the NICU (Heermann, Wilson, & Wilhelm, 2005; Shin & White-
Traut, 2007). In one study, Feldman, Weller, Leckman, Kuint, and Eidelman (1999) 
compared maternal-infant attachment in mothers of full-term infants, mothers of healthy 
preterm infants, and mothers of very low birth weight infants. Their results suggest that 
attachment was negatively affected by the duration of mother-infant separation, which 
was prolonged for mothers of very low birth weight infants. Feldman and colleagues also 
found that maternal anxiety and depressive symptoms further disturbed the maternal-
infant relationship in their sample. This has been replicated in additional studies such as a 
recent examination by Tietz, Zietlow & Reck (2014), which found that mothers with 
postpartum anxiety and depressive symptoms reported less bonding than mothers without 
these symptoms. Moreover, attitudes towards motherhood, postpartum adjustment, and 
role transition have also been found to influence maternal-infant attachment and overall 
well-being in the postpartum period, especially for NICU mothers (Aagaard & Hall, 
2008; Carter et al., 2007). Further study of maternal-infant attachment and attitudes is 
critical to determine how to best cultivate this relationship, even in the face of specific 
factors that may impinge upon this relationship such as those found in the NICU.  
1.7 Perceived Social Support 
 Social support is an important protective factor for individuals. Adequate social 
support often serves as both a mediator and moderator of stress (Underwood & Rice, 
2000) and confers numerous physiological and psychological benefits (Uchino, 2006; 
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Uchino, Cacioppo, & Kiecolt-Glaser, 1996). Much of the research on social support 
among postpartum women has emphasized its association with postpartum depression, 
suggesting that a lack of perceived social support serves as a risk factor for postpartum 
depression (Cutrona, 1984; Gottlieb, 2006; Nielsen, Videbech, Hedegaard, Dalby, & 
Secher, 2000; Razurel, Bruchon-Schweitzer, Dupanloup, Irion, & Epiney, 2011; 
Robertson, Grace, Wallington, & Stewart, 2004). However, social support can be 
influential in a variety of domains of functioning, including improving maternal attitudes 
and behavior in the postpartum period (Andresen & Telleen, 1992).  
 Among NICU mothers, social support is significant not only in its relationship to 
depression, but also in its association with other aspects of the NICU experience, 
including stress, isolation, and coping. Mothers of infants in the NICU may experience 
lower levels of social support than their counterparts with full term infants (Madu, 2006). 
This may be due to the isolating effect of the NICU environment and the perception that 
others who have not had a child in the NICU cannot understand or share in the 
experience.  A qualitative study of 23 NICU mothers indicated that the experience of 
having a child in the NICU culminated in a “new perspective on life,” with mothers 
endorsing peer support as the most important aspect of developing a maternal identity in 
the NICU (Rossman, Greene, & Meier, 2015). To address this commonly reported lack of 
social support, Preyde and Ardal (2003) implemented and evaluated a social support 
intervention in which first-time NICU mothers were paired with mothers who previously 
had a child in the NICU for telephone support sessions. The provision of support from 
another mother who presumably understood the NICU experience was found to be 
effective in helping new mothers manage the stress of having an infant in the NICU. This 
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study demonstrated that bolstering social support may be a key factor in alleviating 
subjective maternal distress in the NICU. Increasing social support may also have 
additional benefits, given that low levels of social support have been found to be 
associated with high levels of anxiety, hostility and depression in NICU parents (Doering 
et al., 2000). The link between depressive symptoms and social support is especially 
salient for postpartum mothers. A recent study of NICU mothers suggested that 
increasing social support might play a role in improving depressive symptoms (Kara, 
Tan, Aldemir, Yilmaz, Tatli & Dilmen, 2013). As such, more research is needed on social 
support as it relates to depression, but also as it relates to other symptoms and behaviors 
in the postpartum period, such as engagement in mental health treatment.  
1.8 Health Behaviors in the Postpartum Period 
 Engaging in health promoting behaviors is important for women across the 
lifespan; however, during the postpartum period some evidence suggests that women may 
less frequently engage in health promoting behaviors, such as exercise, despite its clear 
benefits (Symons Downs & Hausenblas, 2004). Postpartum physical health and well-
being may often be neglected because of the competing demands of childcare and 
shifting roles and responsibilities (Cheng, Fowles, & Walker, 2006). Mothers, in 
particular, tend to experience a decline in health in the six months after delivery 
(Gjerdingen & Center, 2003). Despite this, health-promoting behaviors remain very 
important among postpartum women, especially given the direct link between physical 
and psychological health, both of which may be in flux for women shortly after 
childbirth.     
17 
There is a paucity of literature on physical health and wellness among postpartum 
mothers, and even less available research on the health and well-being of mothers in a 
critical care situation such as the NICU. Given this, it is necessary to review literature on 
caregiving stress and self-care practices of mothers of children with chronic illnesses to 
better understand health among postpartum mothers in the NICU. Caregiving has been 
associated with negative health effects and decreased overall well-being, possibly due to 
stress and also potentially a result of lack of engagement in health behaviors and self-care 
(Raina et al., 2005; Vitaliano, Zhang, & Scanlan, 2003). Research has found that mothers 
of NICU infants neglect their own needs in favor of others, prioritizing their own health 
last (Bialoskurski, Cox, & Wiggins, 2002). The lack of attention to their own physical 
needs can produce deleterious effects on psychological health, interpersonal functioning, 
and overall well-being. It is important to understand women’s motivations for engaging 
in health-promoting behaviors during the postpartum period, especially women who are 
under tremendous stress as a result of having an acutely ill infant. More information on 
women’s health behaviors and self-care practices and their relationship to psychological 
symptoms can shed light on how to improve women’s overall wellness in crisis situations 
such as the NICU environment.    
1.9 Barriers to Mental Health Treatment among NICU Mothers 
 Despite the well-documented literature on mental health symptoms that occur 
among women in the postpartum period, increasing access to and engagement in mental 
health treatment remains an important goal. Screening measures for psychological 
disorders such as postpartum depression have been implemented in many settings; yet, 
positive screens do not always translate to increased mental health care utilization among 
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women (Psaros, Geller, Sciscione, & Bonacquisti, 2010). While efficacious treatments 
exist, it remains unclear how to increase accessibility of and engagement in these 
treatments for women who need it most, particularly in “real world” contexts that reflect 
the barriers that new mothers face. These barriers to effective treatment engagement 
prevent women from accessing mental health care in the postpartum period when 
treatment may be especially critical (Gjerdingen & Yawn, 2007). Some of the barriers 
that have been identified for postpartum women may include unavailability of services, 
decreased access to services, high cost, childcare issues, and time demands (O'Mahen & 
Flynn, 2008). However, more research is needed to better understand specific barriers 
and facilitators, especially for high-risk and unique groups of women such as mothers 
with infants in the NICU, as their experience differs significantly from other postpartum 
women (O'Hara, 2009). Penny, Freidman & Halstead (2015) found that one-sixth of 
mothers with infants in a Level III NICU were referred for psychological treatment and 
over half met criteria for a psychiatric diagnosis, underscoring the need for mental health 
services integrated within the NICU. 
 Because mothers of NICU infants undergo a very different postpartum experience 
when compared to mothers of full-term infants, they often display different psychosocial 
needs that necessitate focused strategies for improving mental health care engagement. 
For example, mothers with infants in the NICU may experience specific and unique 
barriers, such as not wanting to leave their infant’s hospital bedside to pursue mental 
health treatment. They also may believe that they should feel grateful and happy that their 
infant is alive, making them reluctant to discuss psychological symptoms such as 
depression due to this stigma (Beck, 2003). Moreover, mothers of NICU infants may 
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neglect their own self-care and physical and mental health due to their focus on their 
infant’s well-being, so that they do not recognize or prioritize their own need for 
treatment. In this vein, it not only becomes important to explore barriers to treatment, but 
also to assess mothers’ attitudes toward psychological treatment. Recent research has 
focused on improving screening methods and providing psychiatric treatment in the 
NICU environment to encourage patient acceptability of treatment, particularly for 
mothers who only require short-term care; however, more research in this area is 
warranted (Friedman, Kessler, Yang, Parsons, Friedman & Martin, 2013; Hynan, Mounts 
& Vanderbilt, 2013). Given the high rate of psychological distress among NICU mothers 
and the specific obstacles they may confront, it is important to continue to study the 
attitudes, barriers, and facilitators of mental health treatment among this group of women 
to improve engagement in mental health care for women who need it. 
1.10 Theoretical Framework 
Taken together, the extant literature suggests that the perinatal period is a time of 
increased vulnerability for mothers, due to hormonal, biological, psychological, and 
quality of life changes that peak in intensity in the immediate postpartum period. 
Psychiatric disturbances during the postpartum period occur in the context of “normal” 
reproductive functioning, demonstrating that some women are inherently at higher risk 
because of unique personal or psychosocial factors. In addition, the path to motherhood 
varies significantly across women; some pregnancies are unintended, while other 
pregnancies occur in the context of a longer reproductive journey that may include prior 
pregnancy loss or struggles with infertility. A NICU admission can be viewed as an event 
within this larger context through a cumulative stress model in which NICU 
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hospitalization serves as a compounding factor for women who are already 
psychiatrically vulnerable and/or who have already experienced prior reproductive 
traumas, such as infertility or loss. Through this lens, results from this study put into the 
context the NICU experience as a reproductive outcome that can exacerbate preexisting 
vulnerabilities among postpartum mothers.  
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2. THE CURRENT STUDY 
2.1 Rationale 
Depressive and anxiety symptoms are among the most common mental health 
outcomes for women during the postpartum period, and are associated with significant 
personal morbidity and substantial public health costs. Mothers of infants in the NICU 
have been found to have high levels of distress when compared to postpartum mothers of 
full-term infants; yet the experience of parenting an infant in the NICU and the associated 
psychological effects remain understudied. Maternal-infant attachment, maternal attitudes 
and adjustment, perceived social support, and health-promoting behaviors have been 
shown to predict postpartum depressive and anxiety symptoms, but these constructs have 
not been well documented in mothers with infants in the NICU. Additionally, many 
mothers of infants in the NICU do not pursue mental health treatment, even when it is 
indicated, and it remains unclear what barriers or facilitators to engagement in mental 
health care exist for mothers during this time. In the NICU, postpartum women are 
interacting with the healthcare system for an extended period of time, and therefore they 
may be more readily available for mental health screening and treatment provision. 
Identifying predictors of psychological distress and barriers to engagement in mental 
health care is warranted to help target diagnosis and treatment efforts for women in need. 
To address these issues, the current study examined the relationships between depression, 
anxiety, maternal-infant attachment and attitudes, perceived social support, and health-
promoting behaviors in mothers of infants in the NICU. Additionally, the current study 
assessed the attitudes of NICU mothers toward psychological treatment, and explored 
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which of these variables may be associated with barriers to engagement in mental health 
treatment during the postpartum period.   
2.2 Hypotheses 
 See Figures 1 and 2 for illustration of the primary hypotheses.  
 
Hypothesis 1: It is hypothesized that among mothers of infants in the NICU, maternal-
infant attachment, maternal adjustment and attitudes, perceived social support, and 
health behaviors will be negatively associated with depressive symptoms at Time 1.  
Rationale for Hypothesis 1: It is hypothesized that mothers with higher maternal-infant 
attachment, more positive adjustment and attitudes, higher perceived social support, and 
higher frequencies of health-promoting behaviors (i.e., domains of Check-Up, Social, 
Stress, Exercise) will have lower levels of depressive symptoms at the initial assessment. 
These four variables have demonstrated an association with depressive symptoms in the 
extant literature, but remain understudied among mothers in the NICU. Defining the 
relationship among these variables can assist in better understanding women’s 
experiences in a more comprehensive way, and potentially developing and targeting 
psychosocial interventions in the NICU that may impact several of these variables at 
once. 
 
Hypothesis 2: It is hypothesized that among mothers of infants in the NICU, anxiety 
symptoms will be positively associated with depressive symptoms at Time 1.  
Rationale for Hypothesis 2: It is hypothesized that mothers with higher levels of anxiety 
symptoms will have higher levels of depressive symptoms at the initial assessment. 
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Previous literature has demonstrated the comorbidity of depressive and anxiety 
symptoms, particularly in the postpartum period. The confirmation of this association is 
critical, because women may be more likely to endorse anxiety symptoms than 
depressive symptoms. If the positive association between anxiety and depressive 
symptoms is supported, screening and prevention efforts can be enhanced by considering 
anxiety and depression as a constellation of potentially co-occurring symptoms, as 
opposed to completely separate entities. 
 
Hypothesis 3: It is hypothesized that perceived social support will moderate the 
relationship between maternal adjustment and attitudes and depressive symptoms at Time 
1 in mothers of infants in the NICU.  
Rationale for Hypothesis 3: It is hypothesized that women with negative attitudes and 
difficulties with adjustment during the postpartum period, particularly regarding their 
relationship with their partner, may be more depressed, unless they have adequate social 
support during this time. Social support has been demonstrated to buffer against 
depressive symptoms, and can influence maternal attitudes and behaviors in the 
postpartum period. Therefore, it follows that social support may be a significant 
moderator of the relationship between negative attitudes and adjustment difficulties 
within marital relationships and depressive symptoms. No study to our knowledge has 
investigated this relationship.  
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Hypothesis 4: It is hypothesized that depressive symptoms, anxiety symptoms, maternal 
adjustment and attitudes, perceived social support, and health-promoting behaviors at 
Time 1 will predict more perceived barriers to mental health treatment at Time 2.  
Rationale for Hypothesis 4: It is hypothesized that higher levels of depressive symptoms, 
higher levels of anxiety symptoms, more negative maternal attitudes, and lower 
frequency of health-promoting behaviors at the initial assessment will be associated with 
more perceived barriers to mental health treatment at the follow-up assessment. In 
attempting to increase engagement in mental health treatment among mothers of NICU 
infants, it is important to identify the perceived barriers to psychological treatment and 
what unique factors may influence the obstacles that mothers perceive.  
 
Hypothesis 5: It is hypothesized that among mothers of infants in the NICU, maternal 
infant attachment, maternal adjustment and attitudes, perceived social support and 
health behaviors as measured at Time 1 will predict depressive symptoms at Time 2, 
controlling for depressive symptoms at Time 1.  
Rationale for Hypothesis 5: It is hypothesized that mothers with higher maternal-infant 
attachment, more positive adjustment and attitudes, higher perceived social support, and 
higher frequencies of health-promoting behaviors at the initial assessment will 
demonstrate lower levels of depressive symptoms at the follow-up assessment, 
controlling for depressive symptoms at Time 1. Previous literature has demonstrated the 
significance of these variables in their association with depressive symptoms, but it 
remains unclear if these variables measured at Time 1 will predict depressive symptoms 
2-3 months later. This relationship is important to elucidate because if these variables are 
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found to be significant predictors of depressive symptoms, fostering them while in the 
NICU can potentially improve outcomes 2-3 months later. While in the NICU, mothers 
are interacting with the healthcare system more frequently by virtue of their proximity to 
and time spent in the hospital. Because of this, psychosocial interventions may be more 
easily introduced and applied. If it is found that maternal-infant attachment, maternal 
attitudes and adjustment, perceived social support, and health-promoting behaviors at 
Time 1 predict lower levels of depressive symptoms at Time 2, interventions targeting 
these variables may be beneficial while mothers are in the NICU. 
 
Hypothesis 6: It is hypothesized that maternal-infant attachment, maternal attitudes and 
adjustment, perceived social support, and health-promoting behaviors at Time 1 will 
predict attitudes toward psychological treatment at Time 2, controlling for depressive 
symptoms at Time 2.  
Rationale for Hypothesis 6: Maternal-infant attachment, maternal attitudes and 
adjustment, perceived social support, and health-promoting behaviors have been shown 
to be associated with depressive symptoms, but it remains unknown how these variables 
impact attitude towards psychological treatment. Attitude towards treatment is an 
important component to account for when attempting to elucidate factors that affect 
engagement in mental health care. In this case, depressive symptoms will be controlled 
for to fully assess the impact of these variables on attitude towards treatment, irrespective 
of depressive symptoms that may in turn impact attitudes.  
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3. METHODS 
3.1 Participant Recruitment 
 Participants for the current study were recruited from two neonatal intensive care 
units (NICUs) and a newborn-infant intensive care unit (NIICU) within several hospital 
sites in the Philadelphia area, including the Children’s Regional Hospital at Cooper 
University Hospital (CUH), Hahnemann University Hospital (HUH), and the Children’s 
Hospital of Philadelphia (CHOP). Directors at the three recruitment sites gave their 
permission for recruitment and assessment protocols to take place within their units, and 
the study was approved through an independent, full review by the Institutional Review 
Boards (IRB) at CUH and CHOP (HUH is an affiliate of Drexel University and therefore 
was included in the initial application to the Drexel University IRB).  
 The NICUs--at CUH, located in Camden, New Jersey, and HUH, located in 
Philadelphia, Pennsylvania--are all designated as Level III (Committee on Fetus and 
Newborn, 2012). This designation refers to their ability to care for infants who are born 
less than 32 weeks gestation, who are less than 1500 grams at birth, or who have medical 
or surgical conditions requiring advanced care (Committee on Fetus and Newborn, 2012). 
The HUH NICU has 16 beds, and the CUH NICU has 25 intensive care beds and a nine-
bed transitional nursery for babies preparing for discharge. The NIICU at CHOP, located 
in Philadelphia, Pennsylvania, is defined as a newborn-infant unit due to its ability to care 
for infants who are older than the newborn stage. Often infants requiring advanced care 
or specific procedures are transferred to CHOP from other hospitals, which distinguishes 
CHOP’s unit from other NICUs. CHOP’s NIICU has 98 beds and treats up to 1,100 
infants per year, with a wide range of presenting concerns and medical needs. For this 
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reason, CHOP is designated as Level IV (AAP, 2011), meaning that in addition to those 
services listed above, CHOP also has the capability to provide surgical repair of complex 
congenital or acquired conditions, and extracorporeal membrane oxygenation 
(Committee on Fetus and Newborn, 2012). Despite the distinctions between levels of care 
and patient population in the CUH and HUH NICUs vs. CHOP’s NIICU, the acronym 
NICU will be used to refer to all units to ensure clarity and consistency throughout the 
manuscript.  
3.2 Inclusion Criteria  
 Mothers who had given birth to infants admitted to the NICU at any of the 
recruitment sites were eligible for participation in the study. Participants were at least 18 
years of age, fluent in English (speaking and reading at a 6th grade reading level or 
higher), and at least one week post-delivery. The criterion of one week post-delivery 
ensured that women had a chance to acclimate to and experience the NICU environment 
prior to study enrollment. Participants also voluntarily agreed to participate and complete 
the informed consent procedure, which required their consent to follow-up 
communication with the research team via phone or email approximately 8-12 weeks 
following study enrollment.    
3.3 Exclusion Criteria  
 Mothers who had given birth more than one year prior to study recruitment were 
excluded from the study. This ensured that the sample was comprised of women in the 
postpartum period only. One year post-delivery is viewed as a standard definition of the 
postpartum period by current clinical and research practice conventions (O'Hara, 2009). 
In addition, recruitment conducted at CHOP excluded infants who were born in CHOP’s 
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Special Delivery Unit (SDU) or who had been admitted primarily to the surgical service. 
The reason for this CHOP-specific exclusion criterion was because the SDU and surgical 
families are provided a NICU orientation and tour prior to admission and are typically 
aware in advance that their infant will require a prolonged NICU stay. This was seen as a 
potential confound, making this group unique from the general NICU population that was 
being sampled at other recruitment sites.  
 Although previous research (DeMier, Hynan, Harris, & Manniello, 1995; Miles, 
Funk, & Kasper, 1991) has shown that infant health characteristics are associated with 
general maternal distress, this relationship is less clear when focusing specifically on 
maternal depressive and anxiety symptoms (Miles et al., 2007; Poehlmann et al., 2009). 
Therefore, given the current study’s examination of depressive and anxiety symptoms 
rather than distress more broadly, mothers were not excluded from the current study on 
the basis of their infants’ condition or prognosis. However, an estimate of infant health 
status was obtained by collecting maternal and researcher ratings on a Likert scale, with 1 
being “less critical” and 5 being “most critical” in terms of medical severity. Differences 
were examined and accounted for by statistical control as opposed to research design 
control.    
3.4 Recruitment and Assessment  
 Study recruitment consisted of both direct (i.e., in person) and passive (i.e., via 
posted flyers) attempts to enroll participants. Direct recruitment consisted of study 
personnel approaching potential participants at the NICU bedside to introduce the study 
and distribute flyers. Passive recruitment consisted of flyers placed throughout the unit in 
the hand-washing stations, kitchen/family areas, lactation rooms, etc., with research team 
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contact information for participants to utilize if they were interested in participating. 
Recruitment procedures differed slightly across the three sites due to unique aspects of 
their units/institutions, as stipulated by their directors or through IRB review. 
Recruitment procedures are described in detail below, with procedural variations across 
sites specifically noted within each section.   
Direct Recruitment Procedures   
All mothers at least 18 years of age who had given birth less than a year ago to 
infants admitted to the NICUs at CUH, HUH, or CHOP were approached by study 
personnel on the unit to assess their eligibility and interest in study participation. For the 
reasons noted above, mothers at CHOP whose infants were from the SDU or surgical 
team were not approached. At the NICU bedside, study personnel introduced the study 
and eligibility criteria and distributed flyers to potential participants. Potential 
participants were able to confirm their interest in participating and self-select based upon 
the inclusion criteria listed on the flyer. Study personnel did not require women to 
provide a reason upon declining to participate, though some women offered a reason on 
their own, which was recorded by study staff.  
An example of the script used in all recruitment settings is as follows: 
“My name is ... and I am a researcher in the Psychology Department at 
Drexel University, working at [Hospital Name]. Have you seen a flyer 
about this study yet? [Hand flyer to participant] The purpose of this 
study is to learn more about the thoughts and feelings of mothers in the 
NICU, including any psychological symptoms like depression or 
anxiety. The results of this study will help us to better provide 
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psychological support for mothers who have babies in the NICU. If 
you agree to participate, you will be answering a series of questions 
about your experiences and potential psychological symptoms. You'll 
be completing the questionnaires on your own, and you can stop at any 
time if you feel upset or uncomfortable. I will be available on the unit 
today, so you can let me know if you are interested in participating.” 
 The recruitment procedure at CHOP different slightly from the procedures at 
HUH and CUH in that the IRB at CHOP required a medical chart review prior to 
recruitment and documentation in the medical record that parents were participating in 
research, which included a note in the electronic medical record and a copy of the consent 
form placed in the patient’s paper chart. 
Passive Recruitment Procedures 
 Flyers advertising the study were placed in various locations on the units at HUH 
and CUH, including the hand-washing stations, kitchen/family areas, and lactation rooms. 
Passive recruitment in the form of flyers was not conducted at CHOP in any capacity 
(however, flyers were used during direct recruitment in all sites to allow participants to 
read along about the study while study staff were introducing it). The flyers used at HUH 
and CUH contained a study telephone number and study email address that was 
monitored by study personnel. It was planned for interested participants who contacted 
the research team to schedule a time to meet with study personnel on the unit to learn 
more about the study and complete the informed consent and study assessment measures. 
However, no participants entered the study through passive recruitment procedures; all 
participants were recruited and enrolled through direct, in-person recruitment.  
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Assessment Procedures 
Once a potential participant expressed interest in study enrollment, study 
personnel escorted her to a private location on the unit to complete the informed consent 
procedure and to review and confirm study eligibility criteria. The majority of 
participants remained at the NICU bedside as they had a private room/area that could be 
used. Once a potential participant provided informed consent and confirmed that she met 
all eligibility criteria, she was invited to continue with the initial study assessment 
measures. Study measures were completed independently in a self-report format, using a 
paper/pen and a clipboard. The measures were administered independently rather than in 
an interview format to safeguard participants’ privacy, and to increase their comfort and 
likelihood of responding more truthfully, especially considering the sensitive nature of 
the questions being asked. Study personnel remained nearby to answer any questions and 
checked in frequently with the participant during completion of the measures. Following 
completion, study personnel collected the measures, reviewed suicidal ideation items, 
provided standard mental health referrals per the protocol, and delivered compensation 
(described below). 
Eight weeks following the initial assessment, participants were contacted to 
complete a follow-up assessment. While mothers were contacted after 8 weeks to 
schedule this assessment, the goal was to complete the follow-up assessment no later than 
12 weeks following the initial assessment. This 1-month window allowed time for 
research personnel to reach the participant and schedule a follow-up session if needed. 
The location of the assessment, method of assessment, and assessment scripts used by the 
research team differed depending upon the infant’s current known health status. If 
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participants’ infants were still hospitalized, study personnel offered to meet them on the 
unit to conduct the follow-up assessment or completed the questions on the phone. If the 
follow-up assessment was completed in-person, the self-report measures were 
administered in the same format as the initial assessment (i.e., paper/pen format). If 
completed via phone, study personnel guided participants through the second assessment 
in an interview format consisting of both closed and open-ended questions.  
An example of the telephone script used in follow-up assessment of mothers 
whose infants are still hospitalized is as follows: 
 
Script: Infant Still Hospitalized 
“Hello, may I please speak to [participant’s name]? My name is ... and I am a 
researcher in the Psychology Department at Drexel University. I am calling 
because you participated in a research study two months ago at [hospital name] 
and it is now time to complete the follow-up part of the assessment. Is now an 
okay time to talk?”  
IF YES: “Thank you again for your participation in this study. How has 
everything been going for you? We can set up a time to meet in person at the 
NICU if you let me know a good time for you. Or, if you’d prefer, we can 
complete the questions right now on the phone. Which would work best for you?” 
IF NO: “When would be a better time to talk? We can schedule a specific date 
and time to speak again. Can you let me know when would be good for you and 
what is the best telephone number where I can reach you?” 
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Researchers established rapport by asking the participant how they are feeling and 
how the infant is doing, prior to administering study measures. Researchers also made 
participants aware of the continued availability of referrals and mental health resources 
should they need it. 
If participants were no longer on the unit because of infant discharge or neonatal 
death, meeting in-person on the unit was an option, so these participants were followed 
up via telephone to schedule a time to complete the follow-up assessment measures. 
Study personnel guided participants through the second assessment in an interview 
format consisting of both closed and open-ended questions. The following script was 
used when making telephone contact with participants whose infant was discharged: 
 
Script: Infant Discharged 
“Hello, may I please speak to [participant’s name]? My name is ... and I am a 
researcher in the Psychology Department at Drexel University. I am calling 
because you participated in a research study two months ago at [hospital name] 
and it is now time to complete the follow-up part of the assessment. Is now an 
okay time to talk?”  
IF YES: “Thank you again for your participation in this study. How has 
everything been going for you? We can complete the questions right now on the 
phone. Is this a good time to do so?” 
IF NO: “When would be a better time to talk? We can schedule a specific date 
and time to speak again. Can you let me know when would be good for you and 
what is the best telephone number where I can reach you?” 
34 
 
Researchers established rapport by asking the participant how they are feeling and 
how the infant is doing, prior to administering study measures. Researchers also made 
participants aware of the continued availability of referrals and mental health resources 
should they need it. 
Due to the possibility of neonatal death occurring for some participants, it was 
important to interact sensitively and respectfully with all participants, without making 
assumptions about the infants’ health status. At CUH and HUH, medical chart review 
was not possible, requiring that all interactions with participants were open-ended and 
accounted for the possibility that neonatal death had occurred (e.g., did not ask how the 
infant was doing until participant indicated that infant was home). At CHOP, medical 
chart review was conducted prior to contacting participants for follow up, permitting 
cases of neonatal death to be identified via chart review and noted in the participant’s file 
to be flagged upon follow-up. A sample script was used to allow researchers to convey 
their sympathy and allow the participant the opportunity to share her feelings if desired. 
 
Script: Neonatal Death 
“Hello, may I please speak to [participant’s name]? My name is ... and I am a 
researcher in the Psychology Department at Drexel University. I am calling 
because you participated in a research study two months ago at [hospital name]. 
I’m so sorry for your loss. I wanted to check in on you and see how you were 
feeling. Is now an okay time to talk?” 
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IF YES: [Researcher will engage in supportive statements based upon women’s 
responses. Supportive statements such as “I’m so sorry for your loss” and “It’s 
normal to feel sadness and grief at this time” will be offered per recommendations 
from Kohn and Moffit (2000) and Geller, Woodland, and Daetwyler (2015). 
When appropriate, researchers will introduce follow-up assessment]. “Thank you 
again for your participation in this study. We would be very appreciative if you 
would continue your participation; we can complete the questions right now on 
the phone. Is this a good time to do so?” 
IF NO: “When would be a better time to talk? We can schedule a specific date 
and time to speak again. Can you let me know when would be good for you and 
what is the best telephone number where I can reach you?” 
 
Researchers also made participants aware of the continued availability of referrals 
and mental health resources should they need it. 
At the completion of the follow-up assessment, participation in the study was 
concluded, and the research team did not continue to follow participants. 
3.5 Informed Consent 
 The purpose of the study was explained to the women as research which intends 
to investigate psychological responses and adjustment among mothers of infants in the 
NICU in order to better support women and their children during the NICU experience. 
Participants were informed that there are no direct benefits to their participation, and that 
risks may include mild distress or discomfort caused by questions asked on the 
assessment measures. Participants were told that they can discontinue the study at any 
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time, and they can refrain from answering any questions that make them feel 
uncomfortable. It was also stressed that a potential participants’ choice to participate or 
not participate in the study would not affect the care her baby receives or the support she 
receives from the hospital at which recruitment is taking place. In addition, participants 
were informed that all identifying information will be kept confidential, and after initial 
study enrollment, all research-related documents will be identified with a research ID 
number rather than participants’ names. Finally, participants were informed that they 
would receive a $5 gift card to the hospital cafeteria/coffee shop after completing the 
initial assessment to thank them for their time spent participating.  
3.6 Training  
 All study personnel associated with this project were trained to ensure that they 
could complete the study recruitment and deliver the assessment measures in a sensitive 
and competent manner. Personnel were also trained on the unique attributes and 
experiences of the study population, conducted by Dr. Chavis Patterson, Director of 
Psychosocial Services in the NIICU at CHOP. Study personnel were female graduate 
students in the fields of psychology or post-baccalaureate pre-medicine. They were 
trained to ensure that they were competent in administering the informed consent and 
explaining the study purpose and procedures. They were also trained to ensure that they 
were culturally sensitive and able to minimize psychological risk to participants. Their 
training focused on the importance of confidentiality and privacy due to the sensitive 
nature of the study topic, and it also emphasized proper protocol for responding to 
psychological distress or suicidal ideation reported by any participants. This 
comprehensive training ensured that the study personnel who interacted with participants 
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behaved in a way that is consistent with current ethical guidelines for responsible conduct 
of research.  
3.7 Ethical Considerations 
 As a standard part of the study protocol, a list of mental health referrals, national 
and Philadelphia mental health hotlines, and psycho-education materials on postpartum 
depression and anxiety were provided to all participants upon enrollment in the study (see 
Appendix B). In addition, special procedures were followed in the case of neonatal death 
to minimize psychological distress for participants as described above.  
To manage participant distress stemming from study participation, study 
personnel were trained in appropriate methods of responding to psychological distress. If 
during the study, any participant appeared distressed by the assessment measures or 
endorsed items regarding suicidal ideation on any of the measures, specific protocols 
were activated immediately. For participants who were distressed by the study measures, 
the proper referral to a hotline or mental health practitioner (either within the NICU or a 
community referral) was to be made immediately. If a participant was in acute distress, 
study personnel notified the social worker or psychologist on staff at CUH, HUH, or 
CHOP. If this was not sufficient to meet the participant’s needs, study personnel were to 
walk her to the Emergency Department of the respective hospital in which data collection 
was being conducted. In the case of suicidal ideation reported by any participants, an 
assessment of suicide risk was to be conducted immediately, with follow up contact made 
by the NICU social worker or psychologist. Suicide risk assessment included inquiring 
about history, prior self-harm, prior suicide attempts, risky behavior, and the exploration 
of passive thoughts about death versus thoughts of actually harming oneself. The suicide 
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risk assessment also included asking about a plan and access to materials needed to carry 
out plan, as well as inquiring about protective factors (e.g., support at home, plans for the 
future, alternate courses of action). For participants who endorsed active suicidal ideation 
(i.e., the participant has specific plan and access to materials to carry out the plan), a 
follow-up protocol was to be initiated immediately, consisting of helping the participant 
engage in specific actions (e.g., call a family member, call a suicide hotline, call 911 or 
go to nearest emergency room). A therapeutic contract was to be established to indicate 
the frequency of contact between researcher and participant and what the next steps may 
be. Additionally, Dr. Pamela Geller, the study principal investigator and licensed 
psychologist, and Dr. Chavis Patterson, licensed psychologist in the CHOP NIICU, were 
be informed by study personnel of any adverse reactions the participants may have to the 
study protocol. 
3.8 Measures 
Copies of all measure are included in Appendix A. The entire initial assessment 
took participants approximately 20-40 minutes to complete, and the entire follow-up 
assessment took approximately 15-20 minutes, which is consistent with previously 
published administration times and pilot testing for each measure. 
3.8.1 Initial Assessment (T1) 
Sociodemographics Form 
 A brief demographic form created for the current study was administered. 
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987) 
 The EPDS was developed and validated by Cox and colleagues as a screening 
measure for postnatal depressive symptoms among women. It is a 10-item self-report 
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measure that assesses emotional and cognitive symptoms of postpartum depression over 
the past week using a 4-point Likert-type scale, rated from 0 to 3, with lower scores 
indicating lower levels of symptoms. Due to the hormonal changes and pregnancy-related 
physical symptoms experienced among women in the postpartum period, the EPDS 
intentionally limits assessment of somatic symptoms of depression to avoid the 
overestimation of depressive symptoms. This instrument takes approximately 5 minutes 
to complete. Sample items include: “In the past 7 days, I have looked forward with 
enjoyment to things” and “In the past 7 days, I have been so unhappy that I have been 
crying.” Scores are derived by reverse scoring and summing the scores for each item, 
with higher scores indicating higher likelihood of a depressive disorder. The EPDS has 
shown evidence of moderate to good validity and split-half reliability across samples 
(Cox et al., 1987), with test-retest reliabilities in the moderate range (Boyd, Le, & 
Somberg, 2005). In a review of screening instruments for postpartum depression, the 
EPDS was recommended due to its wide use, its large literature base, and its moderate 
psychometric properties (Boyd et al., 2005). 
Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond, 1996) 
 The DASS is a 42-item self-report measure consisting of three sets of scales 
assessing depression, anxiety, and stress. Each of the scales contains 14 items, further 
divided into subscales of 2-5 items with related content. Dysphoria, hopelessness, 
devaluation of life, self-deprecation, lack of interest, anhedonia, and apathy are assessed 
in the Depression subscale. Autonomic arousal, skeletal muscle effects, situational 
anxiety, and subjective experience of anxious affect are assessed in the Anxiety subscale. 
More general non-specific arousal states, such as difficulty relaxing, nervous arousal, 
40 
being easily upset or irritated, being over-reactive, or impatient, are assessed in the Stress 
subscale. Items are assessed using a 4-point Likert-type scale wherein participants are 
asked to rate the extent to which they have experienced each item over the past week. 
The rating scale options are: 0 = Did not apply to me at all; 1 = Applied to me to some 
degree or some of the time; 2 = Applied to me to a considerable degree or a good part of 
the time; 3 = Applied to me very much or most of the time. Scores for each scale are 
calculated by summing the applicable items within that scale, with higher scores 
indicating more severity. The DASS has been shown to have adequate psychometric 
properties (Lovibond & Lovibond, 1995), with good internal consistency and concurrent 
validity in both clinical and community samples (Antony, Bieling, Cox, Enns, & 
Swinson, 1998). The DASS Anxiety scale and DASS Depression scale have been shown 
to be highly correlated with the Beck Anxiety Inventory (Beck, Epstein, Brown, & Steer, 
1988) and Beck Depression Inventory (Beck, Steer, & Carbin, 1988), respectively.  
Due to the dearth of available measures assessing postpartum anxiety, the DASS 
was selected to measure anxiety for the current study because it distinguishes between 
anxiety and stress, both of which may be experienced by participants to varying degrees. 
The DASS was recently used in a study of 4,366 postpartum women in Australia 
(Yelland, Sutherland, & Brown, 2010), suggesting that it is useful and reasonable for this 
population.  
Maternal Attachment Inventory (MAI; Muller, 1994) 
 The MAI is a 26-item self-report measure, designed to assess maternal 
affectionate attachment in the postpartum period. It utilizes a 4-point Likert-type scale, 
ranging from “Almost Always” to “Almost Never.” The MAI was validated on mothers 
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who were one month post-delivery (N = 196), and demonstrated adequate psychometric 
properties, including acceptable internal consistency reliability. Examples of items 
include: “I know my baby needs me,” “My thoughts are full of my baby,” and “I want my 
baby near me.”  
Maternal Adjustment and Maternal Attitudes (MAMA; Kumar, Robson, & Smith, 1984) 
Prior research has recommended that maternal-infant attachment be measured in 
conjunction with maternal attitudes in the postnatal period (Muller, 1994); therefore, 
assessment of maternal attitudes and adjustment was included as well to capture women’s 
thoughts and feelings related to their own postpartum adjustment and role transition. The 
60-item MAMA questionnaire, developed and validated by Kumar and colleagues in 
1984, consists of five subscales measuring body image, somatic symptoms, marital 
relationship, attitudes towards sex, and attitudes toward the baby. Responses are given on 
a 4-point Likert-type scale, ranging from “never” to “very often.” Test-retest reliability 
demonstrated an alpha of .81 and split-half reliability revealed an alpha of .74. The 
majority of participants completed the questionnaire in approximately 10 minutes. 
Sample items include: “Have you felt disappointed by motherhood?” “Have you felt full 
of energy?” and “Have you been worrying that you might not be a good mother?” 
Multidimensional Scale of Perceived Social Support (MSPSS; Zimet, Dahlem, Zimet, & 
Farley, 1988) 
  The MSPSS assesses subjective appraisal of the adequacy of one’s social support. 
It is a 12-item scale that is comprised of factor groups relating to the source of social 
support (family, friends, or significant other/partner). The instrument utilizes a 7-point 
Likert-type scale, with responses ranging from 1 (Very Strongly Disagree) to 7 (Very 
42 
Strongly Agree). The MSPSS has been shown to be psychometrically sound, 
demonstrating good internal reliability, test re-test reliability, factorial validity, and 
subscale validity across varied samples, including women in the perinatal period (Zimet 
et al., 1988; Zimet, Powell, Farley, Werkman, & Berkoff, 1990). Sample items include: 
“There is a special person with whom I can share my joys and sorrows” and “I can talk 
about my problems with my friends.”  
The Multidimensional Health Behavior Inventory (MHBI; Kulbok, Carter, Baldwin, 
Gilmartin, & Kirkwood, 1999) 
 The MHBI was developed to measure self-reported health promotion behaviors 
and health risk behaviors among older adolescents and young adults. It is based on a 
model that views health as a multidimensional, dynamic process composed of a variety of 
behaviors; as such, the MHBI was designed to yield scores corresponding to distinct 
subscales, as opposed to yielding a total score. The MHBI consists of 57 health-
promoting and risk-avoidance behavior questions that produce 7 subscales: Diet, 
Substance Use, Safety, Check-Up, Social Interactions, Stress, and Exercise. Respondents 
utilize a Likert-type scale ranging from 1 (Never) to 5 (Always) to indicate the relative 
frequency of behaviors (i.e., “How often do you…”). Higher scores on the MHBI 
subscales indicate a higher frequency of positive health behaviors (Kulbok et al., 1999). 
The measure was found to have adequate psychometric properties, including construct 
validity and reliability. For the current study, four of the seven subscales will be used 
(Check-Up, Social Interactions, Stress, and Exercise), consisting of 25 items. 
Barriers Scale (O'Mahen & Flynn, 2008) 
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 In response to the lack of information and understanding of barriers to mental 
health treatment among women in the perinatal period, O’Mahen and Flynn (2008) 
developed and administered a study-specific barriers assessment to identify perceived 
barriers among childbearing women. The development of their assessment was guided by 
the work of Scholle and colleagues (2003). While O’Mahen and Flynn did not conduct 
formal psychometric evaluation of this instrument, their barriers scale represents the most 
comprehensive attempt in the current literature to assess perceived barriers among 
women in the perinatal period. This barriers assessment consists of 13 statements in three 
domains: Structural Barriers, Knowledge Barriers, and Attitudinal Barriers. Participants 
select to which extent each factor prevents them from seeking treatment, utilizing a 5 
point Likert scale from 1 = not at all to 5 = completely.  
Attitudes toward Seeking Professional Psychological Help Scale: Short Form (Fischer & 
Farina, 1995) 
 The Attitudes toward Seeking Professional Psychological Help Scale was 
originally developed by Fischer and Turner (1970) as a 29-item scale measuring attitudes 
regarding psychological treatment and pursuit of mental health care. The measure was 
later revised by Fischer and Farina (1995) to produce the shortened 10-item version of the 
scale. Items are rated from 1 = disagree to 4 = agree, utilizing a Likert-type scale, with 
higher scores reflecting more positive attitudes toward seeking psychological treatment. 
Adequate psychometric properties have been demonstrated (Fischer & Farina, 1995; 
Vogel, Wester, Wei, & Boysen, 2005). 
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3.8.2 Follow-Up Assessment (T2) 
The following measures were administered to all participants during the follow-up 
assessment: 
Edinburgh Postnatal Depression Scale (see above; Cox et al., 1987) 
Depression Anxiety Stress Scales (see above; Lovibond & Lovibond, 1996)  
Barriers Scale (see above; O'Mahen & Flynn, 2008)  
Attitudes toward Seeking Professional Psychological Help Scale: Short Form (see above; 
Fischer & Farina, 1995) 
3.9 Statistical Power Analysis 
 Based upon the statistical power program G-Power (Faul, Erdfelder, Lang, & 
Buchner, 2007) in combination with Cohen’s power tables (Cohen, 1992) it was 
determined that in order to achieve a power of .80 with a medium effect size (.30) and an 
alpha of .05, 67 participants were necessary to detect an effect if it exists for hypotheses 
that utilize a bivariate correlation (Hypotheses 1, 2). Sixty-eight participants were 
necessary for hypotheses that utilize a multivariate regression moderator analysis 
(Hypothesis 3), assuming power of .80 along with a medium effect size (.15) and alpha 
equal to .05. Lastly, 92 participants were needed for the hypotheses utilizing a multiple 
linear regression (Hypotheses 4, 5, 6), given a power of .80, a medium effect size (.15) 
and an alpha of .05. Medium effect sizes were selected based upon review of effect sizes 
in prior literature utilizing similar variables. Given the results of the power analyses and 
potential for attrition, the initial recruitment goal was 120 participants.  
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4. RESULTS 
All data were analyzed using the statistical software program IBM SPSS 
Statistics, version 2015. Initial descriptive analyses were conducted to determine the 
sociodemographic composition of participants and to provide more detailed information 
on primary study variables. Statistical analyses were conducted to evaluate planned 
hypotheses. For the purposes of statistical evaluation, complete datasets were defined as 
datasets in which the participant answered every question for the measures relevant to the 
particular hypothesis being evaluated.  
4.1 Participant Sociodemographics 
 From September 2014 to March 2016, a total of 177 women were approached at 
the NICU bedside at one of three urban hospitals in the Philadelphia area to assess their 
eligibility for and interest in participating in the current study (i.e., 114 approached at 
CHOP, 35 approached at HUH, and 28 approached at CUH). Of the 177 approached, a 
total of 139 participants were enrolled in the study, leaving a total of 38 women who 
declined to participate. No demographic data were collected from the women who chose 
not to participate in the study. The primary reasons cited for declining participation, when 
that information was offered to research staff, were lack of time and lack of interest.  
4.1.1 Participant Flow for Initial Assessment 
 See Figure 3 for participant recruitment and enrollment flow sheet. One hundred 
and thirty-nine women signed informed consent and were enrolled in the study, with 
10.1% recruited from HUH (n = 14), 16.5% recruited from CUH (n = 23), and 73.4% 
recruited from CHOP (n = 102). Of the 139 participants enrolled in the study, 6.5% (n = 
9) did not complete the initial assessment. Furthermore, three participants were excluded 
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from the study after enrollment, as they were not the mothers who actually delivered the 
NICU infant. In one case, this was an adoptive mother who was visiting her baby at the 
NICU bedside. The other two cases were same-sex spouses of the mother who actually 
delivered the infant. In the interest of inclusiveness and recognizing the important role of 
these three women to their NICU infants, these participants were permitted to complete 
the assessments and receive compensation, but were ultimately excluded from analyses, 
as they did not meet inclusion criteria of delivering the baby themselves. One hundred 
and twenty-seven participants were included in data analyses, with 11% (n = 14) from 
HUH, 16.5% (n = 21) from CUH, and 72.4% (n = 92) from CHOP.  
4.1.2 Participant Flow for Follow-up Assessment 
 A total of 73 participants completed the follow-up assessment, which is 57.4% of 
the entire sample (i.e., the 127 participants who completed the initial assessment). Of 
these completers, 61.6% (n = 45) completed the follow-up assessment within the 12-
week window, with 38.4% (n = 28) completed outside the 12-week window. A total of 46 
participants did not complete the follow-up assessment (36.2%). Of these who were 
incomplete, 28.3% (n = 36) were lost to follow-up, with no contact attempts yielding 
success in reaching participant. The remaining 7.9% (n = 10) chose not to participate in 
the follow-up assessment. Participants indicated their decision not to complete the 
follow-up assessment in one of two ways: (1) leaving the contact information section 
blank when they completed the initial assessment (n = 8) or (2) notifying research staff 
upon attempts to reach them that they did not wish to continue participating (n = 2). For 
the two participants who communicated that they did not wish to continue participation, 
one stated it was because her infant died, and the other stated it was because she was too 
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busy. The remaining participants (n = 8, 6.3%) are still pending; they remain within the 
window for follow-up assessment, but their data have not yet been captured.  
 On average, participants were contacted 5 times in attempts to obtain their follow-
up data (range = 1-15). While the aim of the study was to obtain follow-up data within an 
8-12 week window following study enrollment, continued attempts were made to reach 
participants even after the 12-week window was surpassed. All attempts to reach 
participants were ceased at 20 weeks post-enrollment and participants were then 
considered lost to follow-up. The average number of weeks since study enrollment when 
follow-up data were collected was 11.95 weeks (SD = 3.20, range = 8-20). Among 
completed participants (n = 73), 59 (81%) reported that their infant had been discharged 
from the NICU and was living with them at home. Thirteen participants (18%) reported 
that their infant was still admitted to the NICU, and one participant reported that her 
infant was deceased. The majority of participants (n = 67, 92%) completed the follow-up 
assessment via telephone, with 6 participants (8%) completing the assessment in-person.  
4.1.3 Sociodemographics 
 See Table 1 for detailed sociodemographics of the sample. Of the 127 eligible 
participants who completed the initial assessment, the majority identified as non-
Hispanic, Caucasian (n = 66; 52%). Those who identified as non-Hispanic, African 
American or Black comprised 29.9% of the sample (n = 38). The remaining participants 
identified as Hispanic (n = 14, 11%), Asian/Pacific Islander (n = 4, 3.1%), Multiracial (n 
= 4, 3.1%), with one participant declining to provide her race. The mean age of 
participants was 29.63 years old with a standard deviation of 5.23 and a range of 18-41 
years old.  
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 The majority of participants reported that they were in a relationship and living 
with their partner/spouse at the time of the initial assessment. Approximately half of 
participants were married (n = 69; 54.3%) and nearly a third were unmarried but 
cohabitating with their partner (n = 35; 27.6%). The remaining participants were 
unmarried but living separately from their partner (n = 11; 8.7%) or were single (n = 11, 
8.7%). One participant declined to provide her relationship status. There was a range in 
terms of estimated annual household income and educational attainment across 
participants, with the majority earning $30,000-59,999 (n = 28; 22%) and having 
achieved up to, but not past, a high school diploma (n = 32; 25.2%). Regarding 
employment status, the majority of participants reported full-time or part-time 
employment, but stated they were on maternity leave or FMLA at time of study 
enrollment (n = 54; 42.5%).  
4.1.4 Reproductive and NICU History 
 See Table 2 for detailed information on participants’ reproductive history. 
Seventy-eight percent of participants (n = 99) reported that they had either one or two 
children, with the majority of participants reporting that this was their first baby in the 
NICU (n = 101; 79.5%). In terms of prior reproductive history, 40.9% (n = 52) indicated 
that they had experienced a pregnancy loss in the past, ranging from 1-5 prior losses. Of 
these women, 61.5% (n = 32) experienced one loss, with another 25% (n = 13) having 
experienced two losses. Fifteen participants (11.8%) had used fertility treatments, and 
eleven of those (73.3%) had used fertility treatments to conceive the baby that was in the 
NICU at the time of study enrollment. Of the 127 participants, 7.9% (n = 10) reported 
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that they had delivered twins; no participants in the current study had delivered multiples 
beyond twins.  
 Participants were asked to provide severity ratings of their infants’ medical 
conditions on a scale of 1-5 (with 1 = low severity and 5 = high severity). Research staff, 
in conjunction with nurses, provided the same ratings. On average, participants provided 
a rating of 2.7 (SD = 1.06) and researchers provided a rating of 2.8 (SD = 1.22). A 
significant positive correlation was found between researchers’ and participants’ ratings 
(r(126) = .548, p < .001), which suggests that participants were generally perceiving the 
severity and acuity of their infants’ conditions in a manner consistent with the 
perceptions of the medical team. 
 At the follow-up assessment, participants were queried about breastfeeding habits 
(participants reporting neonatal death were not asked this question). Twenty-seven 
participants (21.3%) reported that they were currently breastfeeding.   
4.1.5 Psychiatric History 
 Approximately one quarter of participants (n = 31; 24.4%) reported that they had 
a history of psychiatric treatment for psychological or emotional distress. Only 7.9% (n = 
10) stated that they were currently in treatment for psychological or emotional distress at 
the time of study enrollment. Participants indicated that they were currently involved in 
or had previously engaged in treatment such as individual therapy, couples therapy, 
support groups, group therapy, and/or psychiatric medication. Despite a quarter of 
participants endorsing a history of psychiatric treatment, a third of participants (n = 43; 
33.9%) reported that they had experienced depression in the past, with 18.1% (n = 23) 
endorsing depression during their most recent pregnancy.  
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 At the follow-up assessment, participants provided information about initiation of 
psychiatric treatment since enrollment in the study. Five participants (6.8%) reported that 
they had initiated treatment since the first assessment, with two participants reporting that 
they began individual therapy, two participants stating that they began taking psychiatric 
medication, and one participant reporting that she began both individual therapy and 
psychiatric medication.  
4.1.6 Subgroup Analyses 
 Several subgroups were analyzed in terms of sociodemographics and other key 
variables to assess the potential for significant differences across groups that might 
appear in a larger sample. These analyses remain underpowered due to the sample size, 
but may shed light on important indicators of symptom severity and may provide useful 
directions for future research.  
 First, depression, anxiety, and stress symptom levels were compared across data 
collection sites. While not analyzed as such, it is possible that data collection site could 
serve as a proxy for infant medical severity, given the differences in NICU level which 
suggest that CHOP serves infants who are objectively more critically ill when compared 
to infants served at HUH or CUH. Mean differences were detected in depressive 
symptoms, with participants from CHOP endorsing the highest levels of depression (M = 
10.01, SD = 5.3), compared to HUH (M = 7.43, SD = 4.9) and CUH (M = 6.29, SD = 
4.2). A similar pattern emerged for stress, with CHOP participants exhibiting the highest 
stress levels (M = 10.46, SD = 8.1), compared to HUH (M = 6.43, SD = 7.8) and CUH  
(M = 6.05, SD = 7.1). On the contrary to depression and stress, anxiety symptoms were 
found to be relatively uniform across all sites (CHOP: M = 4.73, SD = 5.1; HUH: M = 
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4.86, SD = 6.5; CUH: M = 3.90, SD = 5.4). These differences suggest that participants 
from CHOP were experiencing higher levels of depression and stress than participants 
from other sites, but that anxiety symptoms remained consistent regardless of site.  
 Second, differences in depressive, anxiety, and stress symptoms were compared 
between participants who had prior NICU admissions with other children vs. those who 
had not. Interestingly, participants with a history of NICU admission had reported higher 
levels of depression (M = 10.35, SD = 5.6), anxiety (M = 6.04, SD = 7.7), and stress (M = 
10.27, SD = 9.5) compared to those who were in the NICU for the first time this 
admission (Depression: M = 8.79, SD = 5.2; Anxiety: M = 4.24, SD = 4.4; Stress:  M = 
9.06, SD = 7.7). Despite insufficient power, these results suggest that prior NICU 
admission may place mothers in a more vulnerable position in terms of psychiatric risk 
rather than serving as a protective factor. This finding lends credence to the possibility 
that the trauma of NICU admission is activated when placed in the situation again, 
therefore resulting in higher levels of depression, anxiety, and stress. 
 Third, differences in depressive symptoms at T2 were examined according to 
infant status (i.e., infant discharged, infant deceased, infant still admitted to NICU). 
Participants with an infant who was discharged had the lowest mean depressive score of 
6.10 (SD = 3.9, followed by infants with an infant still admitted to the NICU (M = 6.85, 
SD = 4.3). One participant reported that her infant was deceased, and she scored a 9.00 
on the EPDS at T2. These results must be interpreted cautiously due to low sample sizes; 
however, further evaluation of depressive symptoms in the context of infant outcome is 
warranted.  
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 Lastly, participants who had a history of pregnancy loss were compared in terms 
of depressive and anxiety symptoms to participants with no history of pregnancy loss. 
Results indicated no substantial difference between these groups in terms of depressive or 
anxiety symptoms. Participants with a prior pregnancy loss were found to be more 
anxious (M = 5.25, SD = 5.9) and less depressed (M = 8.75, SD = 5.2) as compared to 
those without a history of pregnancy loss (Anxiety: M = 4.16, SD = 4.7; Depression: M = 
9.36, SD = 5.4), but the means would likely not demonstrate significant differences given 
full power.  
4.2 Main Variables 
 Descriptive analyses were conducted on the main variables to characterize the 
shape of their distributions, using examination of distribution through means, standard 
deviation, range, skewness and kurtosis statistics, and visual examination of histograms.   
4.2.1 Depressive Symptoms (EPDS) 
The mean score for depressive symptoms at initial assessment, as measured by the 
EPDS is 9.11, with a standard deviation of 5.3 and a range of 2-23. Higher scores indicate 
higher levels of depressive symptomatology, and a score of 10 on the EPDS is the cut-off 
score indicating concern for postpartum depression. Skewness was determined to be .626, 
with a standard error of .215, indicating a significantly positively skewed distribution of 
scores on this measure at the initial assessment (z-score = 2.91). A positively skewed 
distribution indicates that scores on this measure tended to cluster further to left on the 
distribution than might be see in a normally distributed sample, suggesting that a majority 
of women who participated in this study generally had depression scores at T1 that 
clustered below the average of a normally distributed sample. However, due to size of the 
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sample, the significant positive skew is not of concern, because larger sample sizes tend 
to produce small standard errors that result in significant skewness even for minor 
deviations from normality (Field, 2005). At T1, 40.9% of participants (n = 52) had a 
score of 10 or more on the EPDS, indicating concern for postpartum depression.  One 
participant’s responses required activation of the suicide assessment protocol at T1. She 
answered “Sometimes” on item #10 of the EPDS, which stated: “The thought of harming 
myself has occurred to me.” The patient was evaluated by a psychologist on the unit and 
received psychiatric care and follow-up after determining that she had no suicidal intent, 
plans, or means.  
 The mean score for depressive symptoms at the follow-up assessment was 6.27, 
with a standard deviation of 3.95 and a range of 1-22. Skewness was determined to be 
1.460, with a standard error of .281, indicating a significantly positively skewed 
distribution of scores on this measure at follow-up assessment (z-score = 5.19). A 
positively skewed distribution indicates that participants endorsed less depressive 
symptomatology than would be expected given a normal distribution. At T2, 7.9% of 
participants (n = 10) had a score of 10 or more on the EPDS, indicating concern for 
postpartum depression.  
4.2.2 Depressive, Anxiety, and Stress Symptoms (DASS)  
The mean total score for the DASS at initial assessment is 18.04, with a standard 
deviation of 17.00 and a range of 0-83. Higher scores indicate higher levels of 
symptomatology, with the total score reflecting a summation of the three subscales (i.e., 
depression, anxiety, stress). Skewness was determined to be 1.426, with a standard error 
of .216, indicating a significantly positively skewed distribution of scores on this measure 
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at the initial assessment (z-score = 6.60). A positively skewed distribution indicates that 
scores on this measure tended to cluster further to left on the distribution than might be 
see in a normally distributed sample, suggesting that a majority of women who 
participated in this study generally had scores of depression, anxiety, and stress at T1 that 
clustered below the average in a normally distributed sample. In addition, a positive value 
for kurtosis was determined, indicating that the distribution is leptokurtic (z-score = 
4.34). A similar pattern at T1 was detected for the subscales, each with a slight positive 
skew and leptokurtosis. The mean total score for the Depression subscale is 4.12 with a 
standard deviation of 5.41 and a range of 0-24. The mean total score for the Anxiety 
subscale is 4.61 with a standard deviation of 5.28 and a range of 0-27. The mean total 
score for the Stress subscale is 9.31 with a standard deviation of 8.06 and a range of 0-37. 
The mean total score for the DASS at follow-up assessment is 13.63, with a 
standard deviation of 16.18 and a range of 0-68. Skewness was determined to be 1.687, 
with a standard error of .281, indicating a significantly positively skewed distribution of 
scores on this measure at the follow-up assessment (z-score = 6.00). A positively skewed 
distribution indicates that scores on this measure tended to cluster further to left on the 
distribution than might be see in a normally distributed sample, suggesting that a majority 
of women who participated in this study generally had scores of depression, anxiety, and 
stress at follow-up that clustered below the average in a normally distributed sample. In 
addition, a positive value for kurtosis was determined, indicating that the distribution is 
leptokurtic (z-score = 4.10). A similar pattern at follow-up was detected for the subscales, 
each with a slight positive skew and leptokurtosis. The mean total score for the 
Depression subscale is 2.84 with a standard deviation of 4.76 and a range of 0-18. The 
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mean total score for the Anxiety subscale is 2.97 with a standard deviation of 4.72 and a 
range of 0-21. The mean total score for the Stress subscale is 7.82 with a standard 
deviation of 8.60 and a range of 0-33. 
4.2.3 Maternal-Infant Attachment (MAI) 
Maternal-infant attachment at initial assessment, measured by the MAI, displayed 
a mean of 101.44, with a standard deviation of 5.20 and a range of 77-104. Higher scores 
indicate higher levels of maternal-infant attachment. Skewness was determined to be -
3.263, with a standard error of .216, indicating a significantly negatively skewed 
distribution of scores on this measure (z-score = 15.1), suggesting that a majority of 
women who participated in this study had generally high levels of maternal-infant 
attachment.  
4.2.4 Maternal Attachment and Attitudes (MAMA) 
 Maternal attachment and attitudes were measured by the MAMA, with several 
subscales assessing Body Image, Somatic Symptoms, Marital Relationship, Attitudes 
toward Sex, and Attitudes toward Baby. Higher scores reflect more positive/favorable 
attitudes toward each construct measured in the specific subscale. The mean score for 
Body Image was 34.89, with a standard deviation of 6.97 and a range of 16-48; skewness 
was -.396 with a standard error of .217 (z-score = -1.8), indicating a normal distribution. 
The mean score for Somatic Symptoms was 37.52, with a standard deviation of 4.87 and 
a range of 20-51; skewness was -.261 with a standard error of .217 (z-score = 1.20), 
indicating a normal distribution. The mean score for Marital Relationship was 38.31, with 
a standard deviation of 8.19 and a range of 15-48; skewness was -.907 with a standard 
error of .218 (z-score = -4.16), indicating a significantly positively skewed distribution 
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that suggests that participants in the sample had more positive attitudes towards their 
relationship than would be expected given a normal distribution. The mean score for Sex 
was 34.93, with a standard deviation of 7.71 and a range of 15-48; skewness was -.256 
with a standard error of .218 (z-score = 1.17), indicating a normal distribution. Lastly, the 
mean score for Baby was 40.11, with a standard deviation of 4.07 and a range of 23-48; 
skewness was -1.34 with a standard error of .218 (z-score = 6.14), indicating a 
significantly positively skewed distribution that suggests that participants in the sample 
had more positive attitudes towards their baby than would be expected given a normal 
distribution. 
4.2.5 Perceived Social Support (MSPSS)  
The mean score for perceived social support, as measured by the MSPSS, was 
72.21, with a standard deviation of 17.62 and a range of 14-84. Higher scores indicate 
higher levels of perceived social support from family and friends. Skewness was 
determined to be -1.85 with a standard error of .217 (z-score = -8.53), indicating a 
significantly positively skewed distribution. This suggests that the majority of 
participants had higher levels of perceived social support than would be expected given a 
normal distribution.  
4.2.6 Health Behaviors (MHBI) 
 Health behaviors were measured with several subscales from the MHBI assessing 
Check-Up, Social Interactions, Stress, and Exercise. Higher scores reflect more 
engagement in the health behaviors that correspond to each subscale. The mean score for 
Check-Up was 27.26, with a standard deviation of 8.79 and a range of 9-45; skewness 
was -.046 with a standard error of .217 (z-score = 0.212), indicating a normal distribution. 
57 
The mean score for Social Interactions was 20.50, with a standard deviation of 4.66 and a 
range of 7-30; skewness was .034 with a standard error of .217 (z-score = 0.156), 
indicating a normal distribution. The mean score for Stress was 17.82, with a standard 
deviation of 4.67 and a range of 6-30; skewness was .397 with a standard error of .217 (z-
score = 1.82), indicating a normal distribution. Lastly, the mean score for Exercise was 
9.54, with a standard deviation of 4.15 and a range of 4-20; skewness was .789 with a 
standard error of .217  (z-score = 3.63), indicating a significantly negatively skewed 
distribution that suggests that participants in the sample engaged in less exercise 
behaviors than would be expected given a normal distribution. 
4.2.7 Barriers to Psychological Treatment 
 Barriers to mental health treatment were measured by a scale in which higher 
scores corresponded to more perceived barriers to pursuing treatment. The mean score for 
the Barriers Scale at initial assessment was 21.70, with a standard deviation of 9.69 and a 
range of 13-47. At initial assessment, the barriers that were endorsed as the most 
problematic for participants in terms of preventing them from seeking mental health 
treatment were: (1) Do not have time (M = 2.02, SD = 1.41); (2) Inability to pay (M = 
1.92; SD = 1.39); (3) Insurance does not cover treatment (M = 1.90; SD = 1.41); (4) Lack 
of child care (M = 1.88; SD = 1.39).  
The mean score for the Barriers Scale at follow-up was 21.18, with a standard 
deviation of 8.22 and a range of 13-45. At follow-up, the barriers that were endorsed as 
most problematic for participants in terms of preventing them from seeking mental health 
treatment were: (1) Inability to pay (M = 2.27; SD = 1.74); (2) Insurance does not cover 
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treatment (M = 2.16; SD = 1.72); (3) Lack of child care (M = 2.03; SD = 1.55); (4) Do not 
have time (M = 1.79; SD = 1.28).  
4.2.8 Attitudes Towards Psychological Treatment 
Attitudes towards psychological treatment were measured on a scale with higher 
scores corresponding to more favorable attitudes towards treatment. The mean score for 
attitudes towards psychological treatment at the initial assessment was 29.42, with a 
standard deviation of 5.16 and a range of 12-39. Skewness was determined to be -.379 
with a standard error of .216 (z-score = 1.75), indicating a normal distribution.  
 The mean score for attitudes towards psychological treatment at follow-up 
assessment was 32.56, with a standard deviation of 4.61 and a range of 22-40. Skewness 
was determined to be -.344 with a standard error of .281, (z-score = -1.22), suggesting a 
normal distribution.  
4.3 Planned Hypotheses 
4.3.1 Hypothesis 1 
Hypothesis 1 predicted a negative association among maternal-infant attachment, 
maternal adjustment and attitudes, perceived social support, health-promoting behaviors 
and depressive symptoms at T1. Hypothesis 1 was assessed with a series of bivariate 
correlations. Results indicated that hypothesis 1 was confirmed for all variables except 
maternal-infant attachment. A significant negative association was found among 
depressive symptoms and (1) MAMA Body Image (r = -.394, p (one-tailed) < .001); (2) 
MAMA Somatic Symptoms (r = -.359, p (one-tailed) < .001); (3) MAMA Marital 
Relationship (r = -.400, p (one-tailed) < .001); (4) MAMA Attitudes toward Sex (r = -
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.367, p (one-tailed) < .001); (5) MAMA Attitudes toward Baby (r = -.296, p (one-tailed) 
< .001); (6) Perceived Social Support (r = -.363, p (one-tailed) < .001); (7) MHBI – 
Check-Up (r = -.204, p (one-tailed) = .011); (8) MHBI – Social Interactions (r = -.393, p 
(one-tailed) < .001); (9) MHBI – Stress (r = -.497, p (one-tailed) < .001); (10) MHBI – 
Exercise (r = -.279, p (one-tailed) = .001). There was no significant relationship found 
between depressive symptoms and maternal-infant attachment (r = -.127, p (one-tailed) = 
.079).  
4.3.2 Hypothesis 2 
 Hypothesis 2 predicted a positive association between depressive and anxiety 
symptoms at T1. Hypothesis 2 was assessed with a bivariate correlation. Results 
indicated that hypothesis 2 was confirmed; there was a significant positive association 
between depressive and anxiety symptoms (r = .641, p (one-tailed) < .001).  
4.3.3 Hypothesis 3 
 Hypothesis 3 predicted that perceived social support would moderate the 
relationship between maternal adjustment and attitudes and depressive symptoms at Time 
1. Hypothesis 3 was assessed with a multivariate regression moderator analysis to 
determine the moderating effect on the linear relationship between MAMA – Marital 
Relationship and depressive symptoms. Data from complete datasets only (n = 122) were 
included in this analysis. In order to appropriately analyze the data to show a moderating 
effect of perceived social support, a series of multiple regressions were used to first 
analyze main effects and then the interaction effect. Both MAMA – Marital Relationship 
and perceived social support were entered as independent variables and run in a bivariate 
regression against the dependent variable, depressive symptoms. There were significant 
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main effects of the relationship between MAMA – Marital Relationship and depressive 
symptoms (β = -.300, SE = .056, t(122) = -3.452, p = .001), and the relationship between 
perceived social support and depressive symptoms (β = -.269, SE = .026, t(122) = -3.095, 
p = .002). Negative associations for both main effects were found, indicating that as 
marital relationship functioning and perceived social support decrease, depressive 
symptoms increase. These variables accounted for a significant amount of variance in 
depressive symptoms, R2 = .222, F(2, 120) = 17.165, p < .001.  
 To avoid potentially problematic high multicollinearity with the interaction term, 
the variables were centered and an interaction term was created by multiplying the 
centered data from each of the two independent variables (Aiken & West, 1991). Next, 
the interaction term between MAMA - Marital Relationship and perceived social support 
was added to the regression model, and the regression was run again with the centered 
independent variables and interaction term in the same model. The significant main 
effects persisted, but the interaction term was not significant, β = .049, SE = .003, t(122) 
= .569, p = .570. Hypothesis 3 was partially supported; significant main effects were 
found, but social support was not found to moderate the relationship between MAMA - 
Marital Relationship and depressive symptoms, such that perceived social support cannot 
be said to buffer against poor marital functioning or marital stress in terms of protecting 
against depressive symptoms in this sample of mothers with an infant in the NICU.  
4.3.4 Hypothesis 4 
Hypothesis 4 stated that depressive symptoms, anxiety symptoms, maternal 
adjustment and attitudes, perceived social support, and health-promoting behaviors at 
Time 1 would predict more perceived barriers to mental health treatment at Time 2. 
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Hypothesis 4 was tested using a hierarchical multiple linear regression in which barriers 
at Time 2 was regressed on depressive symptoms, anxiety symptoms, three MAMA 
subscales (Somatic Symptoms, Marital Relationship, and Attitudes towards Baby), 
perceived social support, and two health behavior subscales (Check-Up and Stress). Data 
from complete datasets only (n = 71) were included in this analysis. To evaluate this 
hypothesis, the total score for barriers at Time 2 was entered as the dependent variable in 
the regression model. Depressive and anxiety symptoms were entered using the forced 
entry method in block 1, and MAMA - Somatic Symptoms, MAMA - Marital 
Relationship, MAMA - Attitudes toward Baby, perceived social support, MHBI - Check-
Up, and MHBI - Stress were entered using the forced entry method in block 2. A 
hierarchical method was selected given the influence of depressive and anxiety symptoms 
on pursuing future mental health treatment, therefore allowing known predictors from 
prior research to be entered into the model first. Assumptions of no multicollinearity, 
normally distributed errors, independent errors, linearity, and homoscedasticity were all 
examined and satisfied.  
Results indicated that hypothesis 4 was not confirmed. No variables were revealed 
to have significant associations with barriers at T2 (Depressive Symptoms: β = -.013, SE 
= .246, t(71) = -.086, p =. 932; Anxiety Symptoms: β = .181, SE = .234, t(71) = 1.207, p 
= .232; MAMA Somatic Symptoms: β = -.082, SE = .247, t(71) = -.497, p = .621; 
MAMA - Marital Relationship: β = -.005, SE = .149, t(71) = -.034, p = .973; MAMA - 
Attitudes towards Baby: β = .093, SE = .266, t(71) = .704, p = .484; Perceived Social 
Support: β = -.153, SE = .072, t(71) = -1.089, p = .280; MHBI – Check-Up: β = -.252, SE 
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= .131, t(71) = -1.714, p = .092; MHBI – Stress: β = .006, SE = .282, t(71) = .036, p = 
.971).  
4.3.5 Hypothesis 5 
Hypothesis 5 posited that maternal infant attachment, maternal adjustment and 
attitudes, perceived social support and health behaviors at Time 1 would predict 
depressive symptoms at Time 2, controlling for depressive symptoms at Time 1. 
Hypothesis 5 was assessed using a simultaneous multiple linear regression in which 
depressive symptoms at T2 were regressed on maternal infant attachment, three MAMA 
subscales (Somatic Symptoms, Marital Relationships, Attitudes towards Baby), perceived 
social support, and MHBI - Check-Up, MHBI- Social Interactions, MHBI – Stress, and 
MHBI - Exercise, while controlling for depressive symptoms at T1. Data from complete 
datasets only (n = 71) were included in this analysis. To evaluate this hypothesis, the total 
score for depressive symptoms at Time 2 was entered as the dependent variable in the 
regression model, with the other predictors entered simultaneously. Assumptions of no 
multicollinearity, normally distributed errors, independent errors, linearity, and 
homoscedasticity were all examined and satisfied.  
Results indicated that hypothesis 5 was not confirmed. No variables were revealed 
to have significant associations with depressive symptoms at T2 (Maternal-Infant 
Attachment: β = -.032, SE = .078, t(71) = -.282, p =. 779; MAMA - Somatic Symptoms: 
β = .068, SE = .082, t(71) = .592, p =. 556; MAMA - Marital Relationship: β = -.044, SE 
= .063, t(71) = -.358, p =. 722; MAMA - Attitudes toward Baby: β = .068, SE = .113, 
t(71) = .578, p =. 566; Perceived Social Support: β = -.081, SE = .033, t(71) = -.608, p =. 
545; MHBI – Check-Up: β = -.068, SE = .056, t(71) = -.518, p =. 606; MHBI – Social 
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Interactions: β = .342, SE = .151, t(71) = 1.814, p = .075; MHBI – Stress: β = -.170 SE = 
.132, t(71) = -1.009, p = .308; MHBI – Exercise: β = -.146, SE = .132, t(71) = -1.028, p = 
.308).  
Depressive symptoms at T1 were controlled for in the model to evaluate the 
contributions of other variables. Depressive symptoms at T1 was revealed to have a 
significant positive association with depressive symptoms at T2, β = .600, SE = .091, 
t(71) = 5.209, p < .001. The overall model was a statistically significant predictor of 
depressive symptoms at T2 (p < .001) and accounted for 32.8% of the variance in the 
dependent variable (adjusted R2 = .328, F(10,60) = 4.420); this is primarily driven by the 
inclusion of depressive symptoms at T1 as a predictor, given the non-significant results of 
the other variables included in the model.  
4.3.6 Hypothesis 6 
Hypothesis 6 predicted that maternal-infant attachment, maternal attitudes and 
adjustment, perceived social support, and health-promoting behaviors at Time 1 would 
predict attitudes toward psychological treatment at Time 2, controlling for depressive 
symptoms at Time 2. Hypothesis 6 was assessed using a simultaneous multiple linear 
regression in which attitudes toward psychological treatment at Time 2 were regressed on 
maternal-infant attachment, three MAMA subscales (Somatic Symptoms, Marital 
Relationship, Attitudes towards Baby), perceived social support, and MHBI - Check-Up, 
MHBI – Social Interactions, MHBI - Stress and MHBI - Exercise, while controlling for 
depressive symptoms at T2.  Data from complete datasets only (n = 71) were included in 
this analysis. To evaluate this hypothesis, the total score for depressive symptoms at 
Time 2 was entered as the dependent variable in the regression model, with the other 
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predictors entered simultaneously. Assumptions of no multicollinearity, normally 
distributed errors, independent errors, linearity, and homoscedasticity were all examined 
and satisfied.  
Results indicated that hypothesis 6 was partially supported, with variable MHBI – 
Check-Up emerging as the only significant predictor of attitudes towards psychological 
treatment at T2, β = .328, SE = .074, t(71) = 2.225, p = .030. No other variables revealed 
to have significant associations with T2 attitudes towards psychological treatment 
(Maternal-Infant Attachment: β = -.132, SE = .103, t(71) = -1.022, p =. 311; MAMA - 
Somatic Symptoms: β = -.099, SE = .107, t(71) = -.785, p =. 436; MAMA - Marital 
Relationship: β = -.083, SE = .083, t(71) = -.596, p =. 554; MAMA - Attitudes toward 
Baby: β = -.053, SE = .150, t(71) = -.402, p =. 689; Perceived Social Support: β = .045, 
SE = .042, t(71) = .306, p =. 760; MHBI – Social Interactions: β = .153, SE = .197, t(71) 
= .730, p = .468; MHBI – Stress: β = .086, SE = .164, t(71) = .482, p = .632).    
4.4 Exploratory Analyses 
4.4.1 Relationships between anxiety, stress, and main variables 
 A series of bivariate correlations were run to understand the relationships between 
anxiety and stress and the other main variables examined in the study to better 
characterize the role of anxiety and stress in the experience of NICU mothers, in addition 
to depressive symptoms already examined in Hypothesis 1. Exploratory results indicated 
that anxiety and stress were significantly positively correlated (r = .738, p (two-tailed) < 
.001); anxiety and depression were significantly positively correlated (r = .641, p (two-
tailed) < .001); and depression and stress were significantly positively correlated (r = 
.727, p (two-tailed) < .001).  
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Anxiety at initial assessment was significantly correlated with all variables except 
MHBI – Check-Up (r = -.052, p (two-tailed) = .562). A significant negative association 
was found among anxiety symptoms and (1) MAMA - Body Image (r = -.222, p (two-
tailed) = .013); (2) MAMA - Somatic Symptoms (r = -.527, p (two-tailed) < .001); (3) 
MAMA - Marital Relationship (r = -.375, p (two-tailed) < .001); (4) MAMA - Attitudes 
toward Sex (r = -.341, p (two-tailed) < .001); (5) MAMA - Attitudes toward Baby (r = -
.198, p (two-tailed) = .028); (6) Perceived social support (r = -.341, p (two-tailed) < 
.001); (7) Maternal-infant attachment (r = -.199, p (two-tailed) = .026); (8) MHBI – 
Social Interactions (r = -.281, p (two-tailed) = .002); (9) MHBI – Stress (r = -.249, p 
(two-tailed) = .005); (10) MHBI – Exercise (r = -.219, p (two-tailed) = .014).  
 Stress at initial assessment was significantly correlated with all variables. A 
significant negative association was found among stress symptoms and (1) MAMA - 
Body Image (r = -.232, p (two-tailed) = .009); (2) MAMA - Somatic Symptoms (r = -
.393, p (two-tailed) < .001); (3) MAMA - Marital Relationship (r = -.310, p (two-tailed) 
< .001); (4) MAMA - Attitudes toward Sex (r = -.340, p (two-tailed) < .001); (5) MAMA 
- Attitudes toward Baby (r = -.343, p (two-tailed) < .001); (6) Perceived social support (r 
= -.284, p (two-tailed) = .001); (7) Maternal-infant attachment (r = -.188, p (two-tailed) = 
.035); (8) MHBI – Check-Up (r = -.182, p (two-tailed) = 0.43); (9) MHBI – Social 
Interactions (r = -.296, p (two-tailed) = .001); (10) MHBI – Stress (r = -.301, p (two-
tailed) = .001); (10) MHBI – Exercise (r = -.324, p (two-tailed) < .001). 
4.4.2 Changes in anxiety, stress, and depressive symptoms 
 Exploratory analyses were conducted to determine differences in anxiety, 
depression, and stress symptoms from initial assessment to follow-up assessment. Data 
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from complete datasets only (n = 73) were included in these analyses. Paired samples t-
tests were run on anxiety, depression, and stress from T1 to T2. Exploratory results 
revealed significant differences in depression and anxiety scores from initial assessment 
to follow-up. On average, participants experienced significantly more depressive 
symptoms at initial assessment (M = 8.77, SE = .605) than at follow-up assessment (M = 
6.27, SE = .462, t(72) = 4.99, p < .001, r = .591), and they experienced significantly more 
anxiety symptoms at initial assessment (M = 4.56, SE = .643) than at follow-up 
assessment (M = 3.01, SE = .559, t(71) = 2.23, p = .029, r = .346). There were no 
significant differences in stress symptoms at initial assessment (M = 9.18, SE = .950) than 
at follow-up assessment (M = 7.93, SE = 1.015, t(71) = 1.28, p = .204, r = .509).  
4.4.3 Barriers and Attitudes towards Psychological Treatment 
As described above, there was no difference in number of reported barriers to 
psychological treatment from initial to follow-up assessment; however, participants rated 
attitudes towards psychological treatment as more favorable at follow-up than at initial 
assessment. To determine the relationship between perceived barriers and attitudes 
toward psychological treatment, a bivariate correlation was conducted. Exploratory 
results revealed that barriers to treatment and attitudes toward treatment at initial 
assessment were significantly negatively correlated (r = -.209, p (two-tailed) = .019). 
4.4.4 Analysis of participants who were lost to follow-up 
 To better understand the impact of attrition on the primary analyses, the 
participants who were lost to follow-up were examined by carrying forward their T1 data 
to the T2 data points to highlight notable differences between the completers vs. lost-to-
follow-up group. The mean depression score at T2 was 7.67 (SD = 4.9) when including 
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all participants (completers and T1 scores from lost-to-follow-up participants). This score 
is higher but not significantly different from the mean depression score of completers 
alone (M = 6.27).  
 To further address this issue, T1 depression scores from participants who 
completed the study were compared to T1 depression scores from participants who 
ultimately were lost to follow-up. Results indicated that the group who were lost to 
follow-up exhibited a higher mean depression score (M = 9.57; SD = 5.5) compared to 
the group who completed both assessments (M = 8.77, SD = 5.2); however, this 
difference was not statistically significant, suggesting that depression scores between the 
completers versus drop-outs did not differ at T1.   
 Despite the lack of statistically significant differences found between completers 
versus drop-outs, 46% (n = 24) of participants had a T1 depression score that was greater 
than or equal to 10 and were subsequently lost to follow up. This demonstrates that nearly 
half of those who dropped out of the study exhibited relatively high levels of depressive 
symptoms. With respect to these findings, it remains important to consider that T2 
depression scores from incomplete participants could have shown an increase in 
symptoms, a decrease in symptoms, or remained the same, and at this point it is unclear 
how to interpret the final results in light of attrition.  
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5. DISCUSSION 
5.1 Sociodemographics 
 A sample of mothers with an infant in the NICU was targeted for this study by 
recruiting participants from NICU bedsides at three urban hospitals in the Philadelphia 
area. Taken together, these participants are representative of a specific group of 
postpartum mothers who are experiencing the added stress of an acutely ill infant 
requiring intensive medical care during an already vulnerable time for new mothers in 
terms of psychiatric functioning. Though participants were diverse in terms of racial-
ethnic background and other sociodemographic characteristics, approximately half of the 
mothers in the current study were Caucasian (52%) and married (54.3%), with an average 
age of nearly 30 years old (see Table 1). Most participants were employed either full- or 
part-time, but were spending time in the NICU while on maternity leave or off from work 
through FMLA benefits (42.5%). Participants had varied reproductive histories, with the 
majority being first time mothers (40.9%) or having one other living child (37.0%); most 
participants had never had a baby in the NICU before (79.5%). A number of participants 
had experienced prior pregnancy losses and some had a history of fertility treatments, 
with a small proportion having conceived the child in the NICU through the use of 
fertility treatments. These data on reproductive history reflect participants’ various 
journeys to motherhood, emphasizing the important context in which the NICU 
experience exists as an adverse reproductive event. In terms of psychological functioning, 
a quarter of participants reported a history of psychiatric treatment, and nearly one in five 
participants stated that she had been depressed during pregnancy. These 
sociodemographic characteristics indicate the diversity of background and experiences 
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that NICU mothers exhibit, suggesting numerous similarities and differences across 
mothers who now share the common experience of having an infant hospitalized in the 
NICU.  
5.2 Main Variables 
5.2.1 Depressive, Anxiety, and Stress Symptoms 
 Participants in the current study reported a range of depressive, anxiety, and stress 
symptoms at both the initial and follow-up assessments. Regarding depressive symptoms 
as measured by the EPDS, participants’ mean score at T1 was 9.11, which decreased to a 
mean score of 6.27 at T2. This was a significant difference from T1 to T2. At T1, 40.9% 
of participants met or exceeded the EPDS cut-off score of 10 suggesting concern for 
postpartum depression, while EPDS scores from only 7.9% fell into this category at T2. 
These data suggest several possible interpretations. In general, it appears that depressive 
symptomatology is greatest during the NICU hospitalization, with eventual decrease in 
symptoms in the subsequent months as mothers progress out of the acute phase of NICU 
hospitalization, either witnessing an improvement in their infants’ health status or 
adjusting to and accepting the NICU environment and their current situation. In addition, 
it remains important to consider the participants who were lost to follow up when 
interpreting these results. Forty-six percent (n = 24) of participants had a T1 EPDS score 
that was greater than or equal to 10 and were subsequently lost to follow up. This 
suggests that there may be a group of participants for whom depressive symptoms 
remained the same or worsened, and they may have been more likely to be lost to follow 
up as a result of these depressive symptoms or due to concomitant psychosocial stress. 
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Despite the potential explanation underlying the longitudinal change, the current study 
demonstrated a significant decrease in depressive symptoms from T1 to T2. 
 Regarding anxiety symptoms as measured by the Anxiety subscale of the DASS, 
participants’ mean score at T1 was 4.61, which decreased to a mean score of 2.97 at T2. 
Similar to the pattern shown with depressive symptoms, anxiety symptoms also exhibited 
a significant decrease from T1 to T2. It is likely that this is an artifact of participants 
being discharged or becoming acclimated to the NICU environment, constituting a 
decrease in anxiety symptoms overall. Interestingly, stress symptoms did not show a 
significant decrease from T1 to T2, suggesting that participants’ levels of stress did not 
significantly change from their time in the NICU to several months later. This finding 
could be due to a variety of reasons. Perhaps the nature of the stressor changed, but the 
level of stress remained high (e.g., participants were stressed at T1 because of the 
introduction to the NICU environment, and remained at a similar stress level several 
months later upon taking their infant home and caring for a newborn outside of the 
hospital environment). Another possible explanation is that participants’ stress level may 
reflect psychosocial stressors such as financial concerns, work-family stress, or other 
issues that remained constant and were not necessarily directly related to the NICU 
experience.   
5.2.2 Maternal-Infant Attachment and Maternal Attitudes and Adjustment 
Participants reported generally high levels of maternal-infant attachment; the 
average MAI score of the entire sample was 101.44 out of a possible 104, suggesting that 
most participants felt attached to and bonded with their NICU infant. This finding is 
inconsistent with prior literature that has found the NICU environment to be detrimental 
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to establishing an attachment and bond between mother and baby. Prior research 
demonstrated that having an infant admitted to a NICU after birth can interrupt or alter 
the maternal-infant relationship due to the feelings of separation, powerlessness, and 
exclusion that mothers in the NICU may perceive, as well as actual physical separation 
because of the necessary medical devices and equipment (Kearvell & Grant, 2010; Korja 
et al., 2008; Roller, 2005; Wigert et al., 2006). In the current study, it is possible that the 
sample enrolled may have higher levels of attachment due to an emphasis on family-
centered care in which efforts to promote maternal-infant bonding are supported by 
NICU staff (e.g., promotion of skin-to-skin contact). Levels of attachment also may be 
due to the traumatic nature of the NICU admission that compelled mothers to make 
significant attempts to bond, despite barriers. It may also be possible that the MAI, which 
was normed on samples of mothers with full-term infants, may be tapping into a different 
construct than that experienced by mothers of NICU infants. Conversely, participants 
may have been motivated to portray themselves and their relationship with their infant in 
a positive light due a social desirability bias. Regardless of the reason for the high levels 
of attachment, this can be seen as a positive aspect of the NICU experience for the 
current sample, though this finding remains discrepant from prior literature. Interestingly, 
there was no significant association between depressive symptoms and maternal-infant 
attachment; however, this non-significant result is likely due to the ceiling effect on the 
MAI, given the very high scores on this measure that were produced by this sample. 
Despite this finding relative to depression, both anxiety and stress were found to be 
negatively correlated with maternal-infant attachment, indicating that as anxiety and 
stress increase, maternal-infant attachment decreases. This suggests that mothers who feel 
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more stressed and anxious during NICU admission may be less likely to engage in 
attachment and bonding behaviors (e.g., feeding, changing, holding, touching, speaking 
to baby) because of fears related to the fragility of the baby or not wanting to hurt or 
harm the infant. This represents a possible area of intervention in which mothers with 
high levels of stress and anxiety can be encouraged to interact with their infant through 
therapy that seeks to bolster and promote maternal-infant attachment. 
Maternal attitudes and adjustment were measured within five domains: Body 
Image, Somatic Symptoms, Marital Relationship, Attitudes toward Sex, and Attitudes 
toward Baby. While there was more variation among these constructs than seen in 
maternal-infant attachment, participants did exhibit more positive attitudes towards their 
baby and their marital relationship than would be expected in a normally distributed 
sample. In general, this demonstrates that in general participants perceived their babies 
and their partners in a favorable light throughout the NICU admission. Body Image was 
viewed least favorably compared to the other domains. In terms of relationship with 
depressive, anxiety, and stress symptoms, these maternal attitudes demonstrated a 
significant negative correlation with psychiatric symptoms, suggesting the deleterious 
effects of anxiety, stress, and depression on overall health and well-being, particularly 
related to maternal attitudes and adjustment.  
5.2.3 Perceived Social Support, Health Behaviors, Barriers and Attitudes  
 Participants endorsed generally moderate to high levels of perceived social 
support, and perceived social support was found to be negatively associated with 
depressive, anxiety, and stress symptoms. Regarding health behaviors, participants were 
least likely to engage in exercise on a regular basis, which is important to consider in 
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light of the beneficial aspects of exercise in terms of mood and stress relief. Health 
behaviors were also negatively correlated with depression, anxiety, and stress, with the 
exception of the relationship between anxiety symptoms and Check-Up. This may 
indicate that participants who report more anxiety symptoms may be more likely to 
engage in regular health check-ups, which makes sense given the role of anxiety in 
future-oriented behaviors. An analysis of barriers to mental health treatment revealed that 
participants perceived nearly the same amount of barriers at initial assessment and 
follow-up assessment, with the most often endorsed barriers falling into the category of 
structural barriers (e.g., time, money, childcare). It is important to note that these barriers, 
at least during NICU admission, can be ameliorated by the inclusion of psychologists 
integrated with the NICU setting (Hynan, Steinberg, Baker, Cicco, Geller... Steube, 
2015). Offering mothers the opportunity to receive psychological services on the unit 
would eliminate some barriers to treatment that may prevent women from engaging in 
mental health care during the NICU admission. Moreover, participants noted that as 
barriers to treatment increased, attitudes towards treatment decreased, indicating that the 
more barriers were perceived, the less favorably psychological treatment was viewed. 
Intervening to provide psychological treatment during the NICU admission can have an 
important impact on changing perceptions of mental health care and reducing barriers as 
much as possible. Lastly, participants perceived more positive attitudes towards 
psychological treatment at the follow-up compared to when they completed the initial 
assessment, which may reflect changing attitudes regarding the benefits of mental health 
treatment over time.  
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5.3 Planned Hypotheses 
5.3.1 Hypothesis 1 
 Hypothesis 1, which was confirmed for all variables except one, found a 
significant negative association between depressive symptoms at T1 and other study 
variables of maternal adjustment and attitudes, perceived social support, and health-
promoting behaviors. In other words, mothers with more positive adjustment and 
attitudes, more perceived social support, and more engagement in health-promoting 
behaviors exhibited lower levels of depressive symptoms at the initial assessment. 
Maternal-infant attachment was not found to be significantly associated with depressive 
symptoms. This is in contrast to prior literature; however, in the current study the finding 
is likely due to the ceiling effect of maternal-infant attachment, because the majority of 
participants endorsed the maximum score of attachment. It is possible that significant 
associations were absent with respect to maternal-infant attachment because of the 
emphasis on mother-infant bonding that is exhibited by the participating NICUs. For 
example, many NICUs have made recent efforts to promote skin-to-skin contact, 
suggesting that high rates of maternal-infant attachment may reflect the changing 
attitudes and new standard-of-care interventions that have already been implemented in 
the NICUs surveyed for this study. 
Due to the cross-sectional examination of these constructs, interpretations of 
causality cannot be inferred. However, defining the relationship among these variables 
can assist in better understanding the experiences of NICU mothers in a more 
comprehensive way, highlighting the deleterious effects of depression in terms of its 
negative relationship with a litany of positive constructs. Moreover, clarifying how these 
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constructs relate to depressive symptoms can inform the development of psychosocial 
interventions in the NICU that may impact several of these variables at once, such as an 
intervention that improves maternal attitudes, promotes exercise appropriate in the 
postpartum, introduces stress management skills, and bolsters social support. 
5.3.2 Hypothesis 2 
 Hypothesis 2 was confirmed, finding a significant positive association between 
depressive and anxiety symptoms at initial assessment. This finding suggests that 
depressive and anxiety symptoms co-occur in NICU mothers, with higher levels of 
depressive symptoms corresponding to higher levels of anxiety symptoms and vice versa. 
Understanding the relationship between anxiety and depressive symptoms is important 
for several reasons. First, mothers may be more likely to endorse anxiety symptoms than 
depressive symptoms, as anxiety symptoms may be seen as more normative or socially 
acceptable in the postpartum period. Understanding the positive association between 
depressive and anxiety symptoms can help identify depressive symptoms in addition to 
anxiety, particularly when mothers may be more likely to report anxiety. In addition, the 
positive association between depression and anxiety underscores the amount of distress 
that many NICU mothers experience, demonstrating the range of comorbid symptoms 
exhibited by mothers. Screening and prevention efforts can be enhanced by considering 
anxiety and depression as a constellation of potentially co-occurring symptoms, as 
opposed to completely separate entities. These results add to the emerging body of 
literature on the role of comorbid anxiety and depression in the postpartum period (Farr et 
al., 2014), by replicating these results among NICU mothers.  
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5.3.3 Hypothesis 3 
 Hypothesis 3, which predicted that perceived social support would moderate the 
relationship between marital relationship attitudes and depressive symptoms, was not 
supported. This hypothesis evaluated the assertion that women with negative attitudes 
regarding their relationship with their partner may be more depressed during NICU 
admission, unless they have adequate social support to buffer against depressive 
symptoms. However, social support, which was defined as instrumental and emotional 
support from family, friends, and significant others, was not found to be a significant 
moderator of this relationship. In examining the main effects of this hypothesis, it was 
found that both negative marital relationship attitudes and low perceived social support 
predicted more depressive symptoms; however, the moderating effect of social support 
was not confirmed. This may be due to the fact that the sample had generally high levels 
of both perceived social support and marital relationship functioning, thus limiting the 
amount of variance within each. As such, it can be concluded that perceived social 
support cannot fully buffer against depressive symptoms when marital relationships are 
poorly functioning. However, due to significant main effects found, it is feasible that 
improving social support and supporting marital relationships can be helpful in mitigating 
depressive symptoms that occur during NICU admission. Enhancing social support and 
marital functioning can be conducted within the NICU environment, through the 
provision of supportive psychotherapy groups to facilitate social support networks and 
dedicated mental health treatment that promotes couples supporting one another while 
their infant is in the NICU. Preliminary research suggests that couple and family 
functioning is adversely affected following NICU discharge (Treyvaud, Doyle, Lee, 
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Roberts, Cheong, Inder, Anderson, 2011; Pinelli, Saigal, Wu, Cunningham, DiCenso... 
Turner, 2008), underscoring the potential long-term benefits of bolstering couple and 
family support and interactions during NICU hospitalization. 
5.3.4 Hypothesis 4 
 Hypothesis 4 was not supported. This hypothesis predicted that higher levels of 
depressive symptoms, higher levels of anxiety symptoms, more negative maternal 
attitudes, and lower frequency of health-promoting behaviors at T1 will be associated 
with more perceived barriers to mental health treatment at T2. While it remains important 
to identify the perceived barriers to psychological treatment and what unique factors 
might influence obstacles, the results of this hypothesis did not confirm the proposed 
variables as significant contributors to psychological treatment barriers. Therefore, we 
cannot predict perceived barriers at follow-up from these specific constructs during 
NICU admission. This is likely due to the fact that the majority of perceived barrier were 
structural in nature as opposed to stemming from psychological or psychosocial concerns, 
which may be more malleable. Notably, this analysis was underpowered, given the 
current sample size of participants who completed the follow-up assessment.  
5.3.5 Hypothesis 5 
 Hypothesis 5 was not supported. This hypothesis stated that mothers with higher 
maternal-infant attachment, more positive adjustment and attitudes, higher perceived 
social support, and higher frequencies of health-promoting behaviors at the initial 
assessment would demonstrate lower levels of depressive symptoms at the follow-up 
assessment, controlling for depressive symptoms at Time 1. While these variables have 
been shown to be important in their association with depressive symptoms, and were 
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correlated with depressive symptoms in the current study, they did not emerge as 
significant predictors of depressive symptoms 2-3 months post-initial assessment. We 
cannot predict depressive symptoms at T2 from these proposed variables during NICU 
admission. Given this, it appears that other factors are driving the relationship between 
depressive symptoms shortly following NICU admission and 2-3 months later. Notably, 
the only significant predictive relationship that emerged was that depressive symptoms at 
T1 significantly predicted depressive symptoms at T2. This finding emphasizes the 
importance of screening for depression and other psychological symptoms during NICU 
admission, when mothers are easily accessible to providers and already connected with 
the health care system. While in the NICU, mothers are interacting with the healthcare 
system more frequently by virtue of their proximity to and time spent in the hospital. 
Because of this, psychosocial interventions may be more easily introduced and applied, 
therefore underscoring the importance of screening for depressive symptoms during 
NICU admission, which is consistent with recently published recommendations (Hynan 
et al., 2015). Connecting mothers to psychiatric care while they are in the NICU remains 
a critical goal, particularly given this finding that depressive symptoms during NICU 
admission predict depressive symptoms at follow-up, providing a specific time point in 
which an intervention might be applied. Although it was found that maternal-infant 
attachment, maternal attitudes and adjustment, perceived social support, and health-
promoting behaviors at T1 did not predict lower levels of depressive symptoms at T2, 
interventions targeting these variables may be beneficial while mothers are in the NICU, 
given the association between the variables that was present at T1. Notably, this analysis 
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was underpowered, given the current sample size of participants who completed the 
follow-up assessment.  
5.3.6 Hypothesis 6 
 Hypothesis 6 was partially supported. Maternal-infant attachment, maternal 
attitudes and adjustment, perceived social support, and some aspects of health-promoting 
behaviors at T1 did not significantly predict attitudes toward psychological treatment at 
T2. However, the construct of Check-Up significantly predicted attitudes toward 
psychological treatment, suggesting that those mothers with favorable attitudes towards 
seeking medical opinions also shared a similar view regarding psychological services. 
This indicates that there is a certain subset of mothers for whom attitudes towards 
psychological treatment can be predicted by current behaviors of seeking out health 
check-ups and being engaged in health promotion behaviors for themselves. Aside from 
this finding, non-significant results from this hypothesis suggest that none of the other 
proposed variables are able to predict attitudes towards psychological treatment following 
NICU admission. Notably, this analysis was underpowered, given the current sample size 
of participants who completed the follow-up assessment.  
5.4 Exploratory Analyses 
 Exploratory analyses examined additional relationships among variables that were 
deemed to be important given findings from primary hypotheses. It was found that 
anxiety, stress, and depressive symptoms were all significantly positively correlated, 
suggesting that these symptoms are comorbid in nature. Anxiety was significantly 
negatively correlated with all main study variables (with the exception of Check-Up), 
suggesting a similar pattern to depression in that as anxiety increased, other psychosocial 
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strengths (e.g., social support, positive attitudes, health behaviors) decreased. Similarly, 
stress was also significantly negatively correlated with all main variables.  
Depressive, anxiety, and stress symptoms were examined from the initial 
assessment to the follow-up assessment. As discussed above, no significant changes were 
found in stress from T1 to T2; however, both depressive and anxiety symptoms were 
significantly decreased at T2 as compared to T1. In addition, participants perceived a 
similar amount of barriers to psychological treatment at both initial and follow-up 
assessments. These structural barriers reflected concerns about finances, time, and 
childcare relative to pursuing mental health treatment. Barriers to treatment and attitudes 
toward treatment at initial assessment were significantly negatively correlated, indicating 
that more favorable attitudes towards treatment were associated with fewer perceived 
barriers. This finding suggests that it might be possible to decrease perceived barriers by 
informing participants of the benefits of psychological treatment as well as facilitating 
more positive or favorable attitudes towards treatment.  
Lastly, several exploratory analyses examined study participants who completed 
versus dropped out of the study to better characterize the sample of participants who were 
lost to follow up. Results indicated that significant differences were not found in T2 
depression scores when examining data from completers combined with carrying forward 
T1 data for depression among participants who were lost to follow-up. Additionally, 
when examining T1 depression scores among completers versus those lost to follow-up, 
the mean score was slightly higher for those who eventually dropped out of the study, but 
it did not differ significantly from those who completed the study. Despite these findings, 
46% of those participants lost to follow-up had an EPDS score at T1 that met or exceeded 
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10, which is the clinical cut-off for possible postpartum depression. Given these 
inconclusive results, this remains an important area of future consideration for this study, 
given the potential implications on results due to attrition. Depressive symptoms may 
have increased, decreased, or remained the same for those participants who were lost to 
follow-up, making it difficult to predict how attrition may have impacted results. 
5.5 Implications for Future Research and Clinical Applications 
Results of the current study highlight important considerations for future research 
and clinical applications within the field of maternal mental health in the NICU. In 
summary, findings revealed that depressive, anxiety, and stress symptoms were 
negatively correlated with aspects of maternal-infant attachment, maternal attitudes and 
adjustment, perceived social support, and health-promoting behaviors. In addition, 
depressive, anxiety, and stress symptoms were positively correlated. Results indicated a 
significant decrease in depressive and anxiety symptoms from initial assessment to 
follow-up. Depressive symptoms during NICU admission predicted depressive symptoms 
2-3 months later. Barriers to psychological treatment and attitudes towards treatment 
were negatively correlated, such that as favorable attitudes towards psychological 
treatment increased from T1 to T2, perceived barriers to treatment decreased. 
In terms of clinical applications, the current study sheds light on a number of 
correlates of depression, anxiety, and stress that may serve as important targets of clinical 
intervention within the NICU setting. Overall, the sample composition in terms of 
reproductive history suggests that NICU admission follows a series of adverse 
reproductive events, such as infertility and pregnancy loss, for some women. This 
suggests that participants may need additional psychiatric support during NICU 
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hospitalization, as the NICU experience often occurs in the context of other significant 
events and most likely was an unexpected outcome. The current sample exhibited a range 
of depressive, anxiety, and stress symptoms, with more symptoms endorsed during NICU 
admission when compared to a follow-up 2-3 months later. These results suggest that 
clinical intervention would be acceptable and feasible within the NICU environment, 
warranting the inclusion of psychologists integrated within the NICU to provide 
specialized psychiatric care for mothers, including treatment that addresses maternal-
infant attachment and bonding. Given that psychiatric symptoms are highest during 
NICU hospitalization, it seems important to conduct screening and develop interventions 
that can be applied in this specific time frame. Recently, a workgroup convened by the 
National Perinatal Association developed and published interdisciplinary guidelines for 
the psychosocial support of NICU parents. These guidelines emphasize the importance of 
providing parental support that is integrated within the NICU environment, such as the 
inclusion of mental health professionals, provision of peer-to-peer support, increasing 
availability of palliative and bereavement care, and improving staff education and support 
(Hall & Hynan, 2015). The current study underscores the need for advancement of these 
guidelines and sheds light on the range of parental responses that may be present during 
NICU hospitalization, warranting targeted, integrated care.  In addition, the current study 
identified potential correlates of depressive, anxiety, and stress symptoms that could be 
targets of clinical intervention, such as maternal-infant attachment, maternal attitudes, 
perceived social support, and health behaviors. These findings highlight the potential 
deleterious effects of psychiatric symptoms in the NICU as well as potential modifiable 
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constructs that could be leveraged clinically through psychological intervention to 
promote coping and resilience.  
Prior research has demonstrated that clinical intervention in the NICU is feasible 
and reduces depressive, anxiety, and trauma symptoms among mothers, while also 
facilitating positive maternal-infant interactions (Shaw, St. John, Lilo, Jo, Benitz, 
Stevenson & Horwitz, 2013; Shaw, Brecht, St. John, Lilo, Corcoran…Horwitz, 2014; 
Bernard, 2011). While these studies have primarily focused on a CBT approach, other 
treatment modalities may be particularly well-suited to the NICU population, such as 
Acceptance and Commitment Therapy (ACT; Hayes, Strosahl & Wilson, 2012) and 
Interpersonal Psychotherapy (IPT) due to the relevance of ACT- and IPT-specific targets 
to NICU mothers, such as mindfulness, values clarification, and grief and loss. Results of 
the current study add to the literature base in terms of supporting and expanding targets 
of clinical applications for NICU mothers and further clarifying the psychosocial context 
in which these symptoms occur.  
In terms of research implications, the current study provides important 
information regarding conducting research with this population and within the NICU 
setting. Overall, it was found that participation in the study was highly acceptable to 
participants, as the majority (78.5%) of mothers approached chose to participate in the 
study. However, the follow-up assessment presented challenges, with a lower-than-
expected response rate of less than 60% (n = 73 out of 127 participants). The reasons for 
the low response rate remain unknown; however, it is possible that participants may have 
been overwhelmed following discharge, particularly given the potential need for multiple 
specialty appointments and greater caretaking responsibilities in the postpartum period 
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without the support of the NICU staff. The postpartum period in general may be a 
difficult time during which to access participants, and this difficulty appears to be 
compounded in the early weeks following NICU discharge due to the increased demands 
on parents. In general, the response rate brings into question the feasibility of a follow up 
assessment following NICU admission and how to best reach participants. In this study, 
phone and email were used; however, future studies may consider using technology to 
develop an online survey method that could be sent to participants via text message and 
completed independently on participants’ own schedule. In addition, passive recruitment 
in the form of distributed flyers around the units did not yield any participants, suggesting 
that direct, in-person recruitment is a better way to recruit mothers to participate in 
research studies. Future research that adequately understands and reduces attrition in this 
population would be greatly beneficial, specifically in terms of addressing the concern 
that mothers who are more depressed may be more likely to drop out of research at a 
disproportionate rate, as exploratory analyses from the current study could not fully 
answer this question.  
In addition, the current study provides the foundation for future investigations that 
will expand upon this work. This study presents several underpowered analyses that 
warrant future investigation, particularly regarding specific demographic factors (e.g., 
prior history of NICU admission, prior pregnancy loss, infant health outcome) that may 
be crucial in terms of understanding adjustment and coping within the NICU context. The 
current study did not specifically measure infant health status, but future work in this area 
could be greatly improved if it accounted for infant prognosis and other health indicators 
within the research design. In addition, the current findings can be expanded and 
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amplified through the use of better measures of NICU-specific stress as well as clinical 
diagnostic interviews instead of symptom measures. Future research addressing these 
domains is warranted to better target screening and intervention efforts to those mothers 
for whom negative outcomes are most likely.  
5.6 Limitations 
 This study is constrained in its scope of generalizability given certain limitations. 
First, this study captured a convenience sample of mothers from three NICUs in the 
Philadelphia-area; while the sociodemographics of the current sample appear to be 
largely consistent with available data on NICU admissions nationwide, it is possible that 
these findings may not represent the broader population of mothers with infants in the 
NICU. Of note, the three NICUs in which data collection took place exhibited differences 
and variability in terms of size, patient population, severity of infant condition, and 
sociodemographic status of patients, which may limit our ability to draw conclusions 
about maternal psychological responses and treatment in NICUs not represented within 
this study.  
 Another limitation is the study’s reliance on self-report measures. Participants 
completed the initial assessment independently, which affords potential advantages and 
disadvantages regarding the current research. Independent self-report measures may have 
encouraged more honest responses from participants than might have been obtained in an 
interview format, suggesting that the data collection approach was beneficial in achieving 
accurate and representative responses. However, the self-report nature of the responses 
may have been subject to participant bias and might have been enhanced by the collecting 
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data from multiple methods, such as collateral information or direct behavioral 
observations of maternal-infant interactions.  
 Finally, as previous discussed, the study produced a follow-up response rate of 
slightly less than 60%, resulting in a significant proportion of participants who were lost 
to follow up. This is noteworthy in that it is unclear why participants were lost to follow 
up and how their follow-up data would have impacted the current results. For example, 
nearly half (46%) of participants with an EPDS score > 10 were lost to follow up, 
suggesting that the participants lost to follow up were potentially experiencing high levels 
of depressive symptoms that are not reflected in the current data as they did not complete 
the study. Differential symptoms among participants who dropped out versus those who 
completed the study could have impacted the results in a significant way, particularly if 
the majority of participants who were lost to follow up were experiencing increased 
psychiatric symptoms compared to the entire sample. Moreover, there was a proportion 
of women who declined to participate in the study (n = 38; 21.5%), leaving the 
experience of these mothers to remain unknown, particularly as it relates to psychiatric 
symptoms and NICU adjustment. It is possible that mothers who declined to participate 
in the study may have been experiencing the most distress and therefore chose not to 
participate, thereby preventing their experiences from being reflected in the current study. 
The current study was underpowered to detect an effect for Hypotheses 4, 5, and 6; data 
collection remains ongoing to achieve the full sample required to fully power those 
analyses. 
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5.7 Conclusions 
 The current study found that NICU mothers experience generally high levels of 
depression, anxiety, and stress while their infant is in the NICU, with these symptoms 
emerging as positively correlated to one another. In addition, higher levels of depressive, 
anxiety, and stress symptoms among NICU mothers were associated with poorer 
functioning in multiple domains, such as maternal-infant attachment, maternal attitudes 
and adjustment, social support, and overall health. It appears that maternal psychological 
responses are exacerbated in the NICU environment, suggesting that NICU admission 
may heighten maternal risk for mental health symptoms, particularly among mothers with 
preexisting vulnerabilities and prior reproductive traumas. While depression and anxiety 
symptoms were shown to significantly decrease over time, stress symptoms remained 
consistent during NICU admission and several months later, indicating that stress may be 
an important component in understanding mothers’ postpartum experiences. Moreover, 
depressive symptoms during NICU admission were found to predict depressive 
symptoms 2-3 months later, underscoring the importance of screening for depression 
during the NICU admission when mothers are engaged in the healthcare system and may 
be able to more readily utilize mental health referrals (Hynan et al., 2015). In addition, 
barriers to psychological treatment and attitudes towards treatment were negatively 
correlated, such that as favorable attitudes towards psychological treatment increased, 
perceived barriers to treatment decreased. The barriers that were endorsed most 
frequently were structural barriers related to time, childcare, and financial aspects of 
pursuing mental health treatment. This study emphasizes the theoretical framework of a 
cumulative stress model and provides important information regarding future clinical and 
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research directions in this arena. The inclusion of psychologists embedded within the 
NICU environment is clearly warranted to address the burgeoning mental health needs of 
this population, given the numerous opportunities for clinical intervention that exist in the 
hospital setting. In addition, this study demonstrates the importance of conducting 
additional research on the psychosocial aspects of NICU admission for parents, 
particularly regarding the development of more comprehensive predictive models that 
can enhance follow-up and engagement with mental health care for a population in great 
need.  
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TABLE 1 
 
Participant Sociodemographic Characteristics.  N = 127 n % 
Ethnic-racial background* 
African-American/Black 
Asian/Pacific Islander 
Caucasian 
Latina/Hispanic 
Multiracial 
Not reported 
 
38 
4 
66 
14 
4 
1 
 
29.9 
3.1 
52.0 
11.0 
3.1 
0.8 
Current relationship status 
Single, not currently in a relationship 
Unmarried, living separately from partner 
Unmarried, living together with partner 
Married 
Not reported 
 
11 
11 
35 
69 
1 
 
8.7 
8.7 
27.6 
54.3 
0.8 
Educational attainment 
Some high school 
High school diploma 
Some college 
2-year college or associate’s degree 
4-year college or bachelor’s degree 
Some graduate education 
Master’s degree 
PhD/MD/JD 
 
5 
32 
28 
15 
21 
3 
21 
2 
 
3.9 
25.2 
22.0 
11.8 
16.5 
2.4 
16.5 
1.6 
Employment status 
Unemployed 
Employed part-time 
Employed full-time 
Employed, but not working (e.g., maternity leave, 
FMLA) 
 
40 
8 
25 
54 
 
31.5 
6.3 
19.7 
42.5 
Estimated annual combined household income 
Under $15,000 
$15,000-29,999 
$30,000-59,999 
$60,000-99,999 
$100,000-149,999 
$150,000-250,000 
Over $250,000 
Not reported 
 
21 
19 
28 
26 
19 
8 
3 
3 
 
16.5 
15.0 
22.0 
20.5 
15.0 
6.3 
2.4 
2.4 
 M SD / Range 
Age (in years) 29.63 5.23 / 18-41 
 
*Participants were instructed to select all options that applied to their ethnic-racial 
background.  
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TABLE 2 
 
Participant Reproductive History.  N = 127 n % 
 
Number of children 
1 
2 
3 
4 
5 
6 
 
52 
47 
11 
10 
5 
2 
 
40.9 
37.0 
8.7 
7.9 
3.9 
1.6 
Number of children admitted to a NICU* 
1 
2 
3 
4 
 
101 
20 
4 
2 
 
79.5 
15.7 
3.1 
1.6 
History of pregnancy loss 
Yes 
No 
 
52 
75 
 
40.9 
59.1 
If yes, number of pregnancy losses experienced (n = 52) 
1 
2 
3 
4 
5 
 
32 
13 
3 
3 
1 
 
61.5 
25.0 
5.8 
5.8 
1.9 
History of fertility treatments 
Yes 
No 
Not reported 
 
15 
111 
1 
 
11.8 
87.4 
0.8 
If yes, NICU infant conceived via fertility treatments (n = 
15) 
Yes 
No 
 
11 
4 
 
73.3 
26.7 
Twin birth in NICU 
Yes 
No 
 
10 
117 
 
7.9 
92.1 
 
*This number reflects participants with twins in the current NICU admission (i.e., a mother with twins in 
the NICU with no prior NICU admissions in other children would have selected 2). 
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FIGURE 1 
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FIGURE 2 
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FIGURE 3 
 
Participant Recruitment and Enrollment Flow Sheet  
 
 
*Participants were deemed ineligible post-enrollment due to being non-biological mothers of NICU infants 
(i.e., one adoptive mother and two mothers who were same-sex partners of the biological mother). 
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APPENDIX A: MEASURES 
 
PART A. General Information 
A1. How old are you?  
______ years old 
A2. What is your current relationship status? (Please circle one) 
I am single (not currently in a relationship) 
Unmarried and living separately from my partner 
Unmarried and living together with my partner 
Married  
 
A3. In which state do you live? ______________________________________ 
 
A4. How do you best describe your ethnicity? (Please circle all that apply) 
 African American/Black 
 Asian/Pacific Islander 
 Caucasian 
 Latina/Hispanic 
 Native American/Alaskan Native 
 Other (Please specify): _______________________________________ 
 
A5. What is your estimated approximate annual combined household income? $ 
_____________ 
 
A6. What is the highest level of education that you have achieved? (Please circle one) 
 Some high school 
 High school diploma 
 Some college 
 2-year college or Associate’s degree 
 4-year college or Bachelor’s degree 
 Some graduate education 
 Master’s degree 
 PhD/MD/JD 
 Other (Please specify): ______________________________________ 
 
A7. What is your current employment status? (Please circle one) 
 Unemployed 
 Employed part-time (less than 35 hours/week) 
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 Employed full-time (35 hours/week or more) 
Employed either part-time or full-time, but currently not working (e.g., on 
maternity leave, FMLA) 
 
A8. If currently employed, what is your occupation? _____________________________ 
 
PART B. Reproductive History 
 
B1. How many children do you have? ____________ 
 
B1a. How many of your children are biologically related to you? _____________ 
 
B2. How many of your children were admitted to a NICU following delivery? 
____________ 
 
B3. Have you ever experienced a pregnancy loss (e.g., miscarriage, stillbirth, therapeutic 
abortion, or ectopic pregnancy)? (Please circle one) 
 Yes 
 No 
 
B3a. If yes, how many pregnancy losses have you experienced? _____________ 
 
B4. Have you ever tried to become pregnant with the assistance of fertility treatments 
(including medications, intrauterine insemination, or in vitro fertilization)? (Please circle 
one) 
 Yes 
 No 
 
B4a. If yes, was your infant(s) currently in the NICU conceived via the assistance of 
fertility treatments? (Please circle one) 
 Yes 
 No 
 
B5. Please indicate your subjective opinion of your infant’s medical condition/status at 
this time. (Please circle one) 
 
 1  2  3  4  5 
(not at all critical)      (very critical) 
 
B6. Research rating of medical condition/status (please leave this blank) 
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 1  2  3  4  5 
 
PART C. Psychological History 
 
C1. Have you ever been in treatment for psychological or emotional distress? (Please 
circle one) 
 Yes 
 No 
 
C2. If yes, what type(s) of therapy have you tried in the past? (Please circle all that 
apply) 
 Individual therapy 
 Couple’s therapy 
 Family therapy 
 Support groups/group therapy 
 Medication for psychological/emotional distress 
 
C3. Are you currently in treatment for psychological or emotional distress? (Please circle 
one) 
 Yes 
 No 
 
C4. If yes, what type(s) of therapy are you currently using? (Please circle all that apply) 
 Individual therapy 
 Couple’s therapy 
 Family therapy 
 Support groups/group therapy 
 Medication for psychological/emotional distress 
 
C5. Have you ever experienced depression in the past? Depression is defined as a period 
of at least two weeks or more where you felt depressed or down most of the day, every 
day, and experienced loss of interest or pleasure in things you usually enjoyed. (Please 
circle one) 
 Yes 
 No 
 
C5a. If yes, when was the last time you felt depressed? (Please circle one) 
 Currently feel depressed 
 1-6 months ago 
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 6 months to 1 year ago 
 More than 1 year ago 
 More than five years ago 
 
C5b. Were you depressed during your most recent pregnancy? (Please circle one) 
 Yes 
 No 
PART D. Contact Information 
 
Please provide your contact information so we can reach you to complete the follow-up 
assessment in two months. 
Phone #1: _______________________________________  Home / Work / Cell 
Phone #2: _______________________________________  Home / Work / Cell 
Phone #3: _______________________________________  Home / Work / Cell 
What is the best number to reach you?  
Home / Work / Cell 
Please provide the phone number of a family member or friend who will always be able 
to reach you: 
Family/Friend Phone: _______________________________________ Home / Work 
/ Cell 
If we need to leave a message, how should we identify ourselves? (Please circle one) 
Drexel University / Hospital name / NICU Study / Caller’s Name / Other (please 
fill in how you’d prefer us to identify ourselves on a voicemail):  
__________________________________________________________________
_ 
PART E. Questions Asked Only At Follow-Up Assessment 
E1. Since the first time you completed this survey, have you entered mental health 
treatment or started medication for psychological or emotional problems? 
Yes 
No 
E1a. If yes, what type(s) of therapy are you currently using? (Please circle all that apply) 
 Individual therapy 
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 Couple’s therapy 
 Family therapy 
 Support groups/group therapy 
 Medication for psychological/emotional distress 
 
E2. [DO NOT ADMINISTER THIS QUESTION TO PARTICIPANTS WHO 
EXPERIENCED NEONATAL DEATH] Are you pumping and/or breastfeeding at this 
time? 
 
Yes 
 No  
113 
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden & Sagovsky, 1987) 
Please circle the answer that comes closest to how you have felt IN THE PAST 7 DAYS, 
not just how you feel today.  
1) I have been able to laugh and see the funny side of things.  
a) As much as I always could  
b) Not quite so much now  
c) Definitely not so much now  
d) Not at all  
2) I have looked forward with enjoyment to things.  
a) As much as I ever did  
b) Rather less than I used to  
c) Definitely less than I used to  
d) Hardly at all  
3) I have blamed myself unnecessarily when things went wrong.  
a) Yes, most of the time  
b) Yes, some of the time  
c) Not very often  
d) No, never  
4) I have been anxious or worried for no good reason.  
a) No, not at all  
b) Hardly ever  
c) Yes, sometimes  
d) Yes, very often  
5) I have felt scared or panicky for no very good reason.  
a) Yes, quite a lot  
b) Yes, sometimes  
c) No, not much  
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d) No, not at all  
6) Things have been getting on top of me.  
a) Yes, most of the time I haven’t been able to cope at all  
b) Yes, sometimes I haven’t been coping as well as usual  
c) No, most of the time I have coped quite well  
d) No, I have been coping as well as ever  
7) I have been so unhappy that I have had difficulty sleeping.  
a) Yes, most of the time  
b) Yes, sometimes  
c) Not very often  
d) No, not at all  
8) I have felt sad or miserable.  
a) Yes, most of the time  
b) Yes, quite often  
c) Not very often  
d) No, not at all 
9) I have been so unhappy that I have been crying.  
a) Yes, most of the time  
b) Yes, quite often  
c) Only occasionally  
d) No, never 
10) The thought of harming myself has occurred to me.  
a) Yes, quite often  
b) Sometimes  
c) Hardly ever  
d) Never  
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Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond, 1996) 
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 
statement applied to you OVER THE PAST WEEK. There are no right or wrong 
answers. Do not spend too much time on any statement. 
The rating scale is as follows: 
0 Did not apply to me at all 
1 Applied to me some degree, or some of the time 
2 Applied to me a considerable degree, or a good part of the time 
3 Applied to me very much, or most of the time 
 
1. I found myself getting upset by quite trivial things. 0 1 2 3 
2. I was aware of dryness in my mouth. 0 1 2 3 
3. I couldn’t seem to experience any positive feeling at all. 0 1 2 3 
4. I experienced breathing difficulty (e.g., excessively rapid 
breathing, breathlessness in the absence of physical 
exertion) 
0 1 2 3 
5. I just couldn’t seem to get going. 0 1 2 3 
6. I tended to over-react to situations. 0 1 2 3 
7. I had a feeling of shakiness (e.g., legs going to give way). 0 1 2 3 
8. I found it difficult to relax. 0 1 2 3 
9. I found myself in situations that made me so anxious I was 
most relieved when they ended. 
0 1 2 3 
10. I felt that I had nothing to look forward to. 0 1 2 3 
11. I found myself getting upset rather easily. 0 1 2 3 
12. I felt that I was using a lot of nervous energy. 0 1 2 3 
13. I felt sad and depressed. 0 1 2 3 
14. I found myself getting impatient when I was delayed in any 
way (e.g., elevators, traffic lights, being kept waiting). 
0 1 2 3 
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15. I had a feeling of faintness. 0 1 2 3 
Reminder of rating scale: 
0 Did not apply to me at all 
1 Applied to me some degree, or some of the time 
2 Applied to me a considerable degree, or a good part of the time 
3 Applied to me very much, or most of the time 
16. I felt that I had lost interest in just about everything. 0 1 2 3 
17. I felt I wasn’t worth much as a person. 0 1 2 3 
18. I felt that I was rather touchy. 0 1 2 3 
19. I perspired noticeably (e.g., hands sweaty) in the absence of 
high temperatures or physical exertion. 
0 1 2 3 
20. I felt scared without any good reason. 0 1 2 3 
21. I felt that life wasn’t worthwhile. 0 1 2 3 
22. I found it hard to wind down. 0 1 2 3 
23. I had difficulty in swallowing. 0 1 2 3 
24. I couldn’t seem to get any enjoyment out of the things I did. 0 1 2 3 
25. I was aware of the action of my heart in the absence of 
physical exertion (e.g., sense of heart rate increase, heart 
missing a beat). 
0 1 2 3 
26. I felt down-hearted and blue. 0 1 2 3 
27. I found that I was very irritable. 0 1 2 3 
28. I felt I was close to panic. 0 1 2 3 
29. I found it hard to calm down after something upset me. 0 1 2 3 
30. I feared that I would be “thrown” by some trivial but 
unfamiliar task. 
0 1 2 3 
31. I was unable to become enthusiastic about anything. 0 1 2 3 
32. I found it difficult to tolerate interruptions to what I was 0 1 2 3 
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doing. 
33. I was in a state of nervous tension. 0 1 2 3 
Reminder of rating scale: 
0 Did not apply to me at all 
1 Applied to me some degree, or some of the time 
2 Applied to me a considerable degree, or a good part of the time 
3 Applied to me very much, or most of the time 
34. I felt I was pretty worthless. 0 1 2 3 
35. I was intolerant of anything that kept me from getting on 
with what I was doing. 
0 1 2 3 
36. I felt terrified. 0 1 2 3 
37. I could see nothing in the future to be hopeful about. 0 1 2 3 
38. I felt that life was meaningless. 0 1 2 3 
39. I found myself getting agitated. 0 1 2 3 
40. I was worried about situations in which I might panic and 
make a fool of myself. 
0 1 2 3 
41. I experienced trembling (e.g., in the hands). 0 1 2 3 
42. I found it difficult to work up the initiative to do things. 0 1 2 3 
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Maternal Attachment Inventory (MAI; Müller, 1994) 
Please complete each question by putting a circle around the answer which most closely 
applies to you.  
1. I feel love for my baby. Almost 
Always 
Often Sometimes Almost 
Never 
2. I feel warm and happy with my baby. Almost 
Always 
Often Sometimes Almost 
Never 
3. I want to spend special time with my 
baby. 
Almost 
Always 
Often Sometimes Almost 
Never 
4. I look forward to being with my 
baby. 
Almost 
Always 
Often Sometimes Almost 
Never 
5. Just seeing my baby makes me feel 
good. 
Almost 
Always 
Often Sometimes Almost 
Never 
6. I know my baby needs me. Almost 
Always 
Often Sometimes Almost 
Never 
7. I think my baby is cute. Almost 
Always 
Often Sometimes Almost 
Never 
8. I’m glad this baby is mine. Almost 
Always 
Often Sometimes Almost 
Never 
9. I feel special when my baby smiles. Almost 
Always 
Often Sometimes Almost 
Never 
10. I like to look into my baby’s eyes. Almost 
Always 
Often Sometimes Almost 
Never 
11. I enjoy holding my baby. Almost 
Always 
Often Sometimes Almost 
Never 
12. I watch my baby sleep. Almost 
Always 
Often Sometimes Almost 
Never 
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13. I want my baby near me. Almost 
Always 
Often Sometimes Almost 
Never 
14. I tell others about my baby. Almost 
Always 
Often Sometimes Almost 
Never 
15. It’s fun being with my baby. Almost 
Always 
Often Sometimes Almost 
Never 
16. I enjoy having my baby cuddle me. Almost 
Always 
Often Sometimes Almost 
Never 
17. I’m proud of my baby. Almost 
Always 
Often Sometimes Almost 
Never 
18. I like to see my baby do new things. Almost 
Always 
Often Sometimes Almost 
Never 
19. My thoughts are full of my baby. Almost 
Always 
Often Sometimes Almost 
Never 
20. I know my baby’s personality. Almost 
Always 
Often Sometimes Almost 
Never 
21. I want my baby to trust me. Almost 
Always 
Often Sometimes Almost 
Never 
22. I know I am important to my baby. Almost 
Always 
Often Sometimes Almost 
Never 
23. I understand my baby’s signals. Almost 
Always 
Often Sometimes Almost 
Never 
24. I give my baby special attention. Almost 
Always 
Often Sometimes Almost 
Never 
25. I comfort my baby when he/she is 
crying. 
Almost 
Always 
Often Sometimes Almost 
Never 
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26. Loving my baby is easy. Almost 
Always 
Often Sometimes Almost 
Never 
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Maternal Adjustment and Maternal Attitudes Scale (MAMA; Kumar, Robson & 
Smith, 1984) 
Please complete each question by putting a circle around the answer which most closely 
applies to you. Work quickly and please remember to answer each question. We want to 
know how you have been feeling during the past month. If you have not considered some 
of these questions during the past month, go ahead and answer them on your present 
feelings. 
  
1. Have you gotten out of breath easily? Very often Often Rarely Never 
2. Have you felt attractive? Never Rarely Often Very often 
3. Has there been tension between you 
and your partner – irritability, unpleasant 
silence, etc.? 
Never Rarely Often Very often 
4. Have you been perspiring a lot? Never Rarely Often Very often 
5. Have you found your partner sexually 
desirable? 
Never Rarely Often Very often 
6. Have you vomited? Never Rarely Often Very often 
7. Have you been worrying that you 
might not be a good mother? 
Not at all A little A lot Very much 
8. Have arguments between you and 
your partner come close to blows? 
Very often Often Rarely Never 
9. Have you felt faint or dizzy? Never Rarely Often Very often 
10. Have you worried about hurting your 
baby? 
Not at all A little A lot Very much 
11. Do you think your partner has found 
you sexually desirable? 
Very often Often Rarely Never 
12. Have you felt that your body smells 
nice? 
Never Rarely Often Very often 
13. Have you looked forward to having 
sexual intercourse? 
Not at all A little A lot Very much 
14. Have you had enough time for 
yourself since you had the baby? 
Not at all A little A lot Very much 
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15. Have you found it easy to show 
affection to your partner? 
Very often Often Rarely Never 
16. Have you regretted having the baby? Never Rarely Often Very often 
17. Have you experiencing tingling 
sensations in your breasts? 
Very often Often Rarely Never 
18. Have you felt that your breast were 
too small? 
Not at all A little A lot Very much 
19. Have you liked the shape of your 
body? 
Not at all A little A lot Very much 
20. Have you felt shy about sex? Very much A lot A little Not at all 
21. Have you felt that your face was 
attractive? 
Not at all A little A lot Very much 
22. Have you felt proud of being a 
mother? 
Very much A lot A little Not at all 
23. Have you felt that sexual intercourse 
is less private now that you have the 
baby? 
Very much A lot A little Not at all 
24. Have you been feeling happy that 
you have a baby? 
Not at all A little A lot Very much 
25. Have you enjoyed kissing and 
petting? 
Very much A lot A little Not at all 
26. Has your partner helped in the 
running of the house? 
Very much A lot A little Not at all 
27. Have you suffered from 
constipation? 
Never Rarely Often Very often 
28. Has the thought of having more 
children appealed to you? 
Not at all A little A lot Very much 
29. Have you felt disappointed by 
motherhood? 
Very much A lot A little Not at all 
30. Have you felt inhibited by sex since 
you had the baby? 
Not at all A little A lot Very much 
31. Have you felt that your breasts were 
too big 
Not at all A little A lot Very much 
32. Have you felt full of energy? Very often Often Rarely Never 
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33. Have your ankles swollen up? Very often Often Rarely Never 
34. Have you felt that your partner was 
paying you too little attention? 
Very often Often Rarely Never 
35. Have you felt wide awake in the 
daytime? 
Very often Often Rarely Never 
36. Has your partner seemed to ignore 
how you were feeling? 
Very often Often Rarely Never 
37. Has your partner tried to share your 
interests? 
Never Rarely Often Very often 
38. Have you suffered from indigestion 
or heartburn? 
Never Rarely Often Very often 
39. Have you felt tense and unhappy at 
the thought of sexual intercourse? 
Never Rarely Often Very often 
40. Have you enjoyed caring for your 
baby’s needs? 
Not at all A little A lot Very much 
41. Have you felt nauseated? Very often Often Rarely Never 
42. Have you felt that sex was 
unpleasant? 
Very much A lot A little Not at all 
43. Have you felt that your partner went 
out too often without you? 
Never Rarely Often Very often 
44. Have you felt proud of your 
appearance? 
Very much A lot A little Not at all 
45. Have you felt you were easily 
aroused sexually? 
Never Rarely Often Very often 
46. Have you been having pleasurable 
day dreams about sex? 
Very often Often Rarely Never 
47. Have you felt that your body was 
soft and cuddly? 
Very much A lot A little Not at all 
48. Have you been feeling close to your 
partner since the baby was born? 
Never Rarely Often Very often 
49. Has your body felt awkward and 
ungainly? 
Very much A lot A little Not at all 
50. Have you felt like putting your arms 
around your partner and cuddling him? 
Very much A lot A little Not at all 
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51. Have you been wondering whether 
your baby will be healthy and normal? 
Not at all A little A lot Very much 
52. Has your partner shown affection to 
you? 
Very often Often Rarely Never 
53. Have you felt that your complexion 
was poor? 
Very much A lot A little Not at all 
54. Has life been more difficult since the 
baby was born? 
Not at all A little A lot Very much 
55. Have you felt that your breasts were 
attractive? 
Not at all A little A lot Very much 
56. Have you wished you could rely 
more on your partner to look after you? 
Very often Often Rarely Never 
57. Have you felt that you were too fat? Very much A lot A little Not at all 
58. Have you wanted to have sexual 
intercourse? 
Not at all A little A lot Very much 
59. Have you enjoyed your food? Very much A lot A little Not at all 
60. Have you enjoyed feeding your 
baby? 
Not at all A little A lot Very much 
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Multidimensional Scale of Perceived Social Support (Zimet, Dahlem, Zimet & 
Farley, 1988) 
Instructions: We are interested in how you feel about the following statements. Read each 
statement carefully. Indicate how you feel about each statement.  
Circle the “1” if you Very Strongly Disagree 
Circle the “2” if you Strongly Disagree 
Circle the “3” if you Mildly Disagree 
Circle the “4” if you are Neutral 
Circle the “5” if you Mildly Agree 
Circle the “6” if you Strongly Agree 
Circle the “7” if you Very Strongly Agree 
1. There is a special person who is around when 
I am in need.  
1 2 3 4 5 6 7 
2. There is a special person with whom I can 
share my joys and sorrows. 
1 2 3 4 5 6 7 
3. My family really tries to help me. 1 2 3 4 5 6 7 
4. I get the emotional help and support I need 
from my family. 
1 2 3 4 5 6 7 
5. I have a special person who is a real source of 
comfort for me. 
1 2 3 4 5 6 7 
6. My friends really try to help me. 1 2 3 4 5 6 7 
7. I can count on my friends when things go 
wrong. 
1 2 3 4 5 6 7 
8. I can talk about my problems with my family. 1 2 3 4 5 6 7 
9. I have friends with whom I can share my joys 
and sorrows. 
1 2 3 4 5 6 7 
10. There is a special person in my life who cares 
about my feelings. 
1 2 3 4 5 6 7 
11. My family is willing to help me make 
decisions. 
1 2 3 4 5 6 7 
12. I can talk about my problems with my friends. 1 2 3 4 5 6 7 
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The Multidimensional Health Behavior Inventory (Kulbok, Carter, Baldwin, 
Gilmartin & Kirkwood, 1999) 
The following statements describe a broad range of health-related actions or behaviors 
that you may or may not do. Read each behavior statement and circle the number 
following each statement that tells how often you do this behavior: 1 = NEVER, 2 = 
RARELY, 3 = SOMETIMES, 4 = OFTEN, 5 = ALWAYS. 
How often do you… Never Rarely Sometimes Often Always 
Take time for relaxation every day.  1 2 3 4 5 
Ask for help from friends when you are in 
need. 
1 2 3 4 5 
Discuss problems/concerns with someone 
close to you. 
1 2 3 4 5 
Take part in social groups, functions, or 
classes. 
1 2 3 4 5 
Do something good for yourself every day. 1 2 3 4 5 
Check your cholesterol level at least once a 
year. 
1 2 3 4 5 
Seek health information. 1 2 3 4 5 
Get adequate sleep every day. 1 2 3 4 5 
Check your blood pressure at least twice a 
year. 
1 2 3 4 5 
Question your health care provider or seek 
a second opinion. 
1 2 3 4 5 
Get 7-8 hours sleep every day. 1 2 3 4 5 
Praise people easily. 1 2 3 4 5 
Spend time with close friends. 1 2 3 4 5 
Participate in recreational physical 
activities such as walking, biking, dancing, 
or sports regularly at least twice a week. 
1 2 3 4 5 
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How often do you… Never Rarely Sometimes Often Always 
Perform monthly breast self-exams. 1 2 3 4 5 
Do stretching exercises every day. 1 2 3 4 5 
Obtain a regular health check-up when you 
are not sick. 
1 2 3 4 5 
Control stress in your life. 1 2 3 4 5 
Exercise vigorously for at least 20 minutes 
3 times a week. 
1 2 3 4 5 
Keep daily stress levels low. 1 2 3 4 5 
Run, jog, or swim for exercise at least 3 
times a week. 
1 2 3 4 5 
Use touch appropriately (hold someone’s 
hand or give someone a hug). 
1 2 3 4 5 
Discuss health concerns with a health 
resource person. 
1 2 3 4 5 
Report unusual or persistent symptoms to a 
health care provider. 
1 2 3 4 5 
Participate in health care programs (health 
education, health fair, screening). 
1 2 3 4 5 
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Barriers Scale (O’Mahen & Flynn, 2008) 
To what extent do the following factors prevent you from seeking mental health 
treatment? 
 Not at all                                             Completely 
Insurance does not cover 1 2 3 4 5 
Inability to pay 1 2 3 4 5 
Inadequate child care 1 2 3 4 5 
Transportation 1 2 3 4 5 
Distance to travel to clinic 1 2 3 4 5 
Do not have time 1 2 3 4 5 
Not sure who to contact 1 2 3 4 5 
Not sure how to set up an appointment 1 2 3 4 5 
Do not know what treatment might be 
best for me 
1 2 3 4 5 
Worried about what others think 1 2 3 4 5 
Do not think I can be helped effectively 1 2 3 4 5 
My family does not support my getting 
treatment 
1 2 3 4 5 
It is difficult to become motivated to seek 
treatment 
1 2 3 4 5 
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Attitudes toward Seeking Professional Psychological Help Scale: Short Form 
(Fischer & Farina, 1995) 
To what extent do you agree or disagree with the statements below? 
 Disagree Partly 
Disagree 
Partly 
Agree 
Agree 
If I believed I was having a mental 
breakdown, my first inclination would be 
to get professional attention. 
1 2 3 4 
The idea of talking about problems with a 
psychologist strikes me as a poor way to 
get rid of emotional conflicts. 
1 2 3 4 
If I were experiencing a serious emotional 
crisis at this point in my life, I would be 
confident that I could find relief in 
psychotherapy. 
1 2 3 4 
There is something admirable in the 
attitude of a person who is willing to cope 
with his or her conflicts and fears without 
resorting to professional help. 
1 2 3 4 
I would want to get psychological help if I 
were worried or upset for a long period of 
time. 
1 2 3 4 
I might want to have psychological 
counseling in the future. 
1 2 3 4 
A person with an emotional problem is not 
likely to solve it alone; he or she is likely 
to solve it with professional help. 
1 2 3 4 
Considering the time and expense involved 
in psychotherapy, it would have doubtful 
value for a person like me. 
1 2 3 4 
A person should work out his or her own 
problems; getting psychological counseling 
would be a last resort. 
1 2 3 4 
Personal and emotional troubles, like many 
things, tend to work out by themselves. 
1 2 3 4 
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APPENDIX B: PARTICIPANT REFERRALS 
 
All participants in the study, regardless of reported level of psychological symptoms will 
receive a list of mental health referrals, national and Philadelphia mental health hotlines, 
and psycho-education materials on postpartum depression and anxiety. The brochure is 
published by the American Psychological Association and available here: 
http://www.apa.org/pi/women/resources/reports/postpartum-dep.aspx 
Mental Health Referrals 
To find psychological support: 
• Call the number on the back of your insurance card and request a list of 
behavioral health providers in your area 
• Contact your primary care provider to request a referral in your area 
• Contact NICU social workers to request a referral in the Philadelphia area 
• Utilize the following web resources to find a psychologist or therapist in your 
area: 
o American Psychological Association Psychologist Locator: 
http://locator.apa.org/ 
o Association for Behavioral and Cognitive Therapies Find a Therapist 
Service: 
http://www.abct.org/Members/?m=FindTherapist&fa=FT_Form&nolm=1 
 
Suicide Hotlines 
National Hopeline Network 
1-800-SUICIDE (1-800-784-2433) 
www.hopeline.com 
National Strategy for Suicide Prevention: Lifeline 
1-800-273-TALK (1-800-273-8255) 
www.mentalhealth.samhsa.gov/suicideprevention 
PPD Moms 
1-800-PPD-MOMS (1-800-773-6667) 
www.1800ppdmoms.org 
Philadelphia Crisis Intervention Hotline 
215-686-4420  
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APA Brochure 
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